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Tool Grinding and Shaping Machine. 

Wm. Sellers & Co., of Philadelphia, Pa., | 
have now perfected a machine, of which we | 
give an illustration, for grinding and shap- | 
ing all the faces of almost any kind of 
lathe, planer, slotter, and shaper tools; in| 
fact, we have yet to see the kind of tool | 
that this machine will not grind. We have | 
seen tools brought direct from the black- | 
smith shop, placed in this machine, ground 
and shaped in a comparatively short time to| 
an exactness which to obtain would re-| 
quire the best effort, and test the skill of an | 
expert tool maker in a shop equipped only | 
with an ordinary grindstone. | 

The construction of the machine is simple, | 
and it is very easily handled by a man of | 
ordinary intelligence. The main features of | 
the machine are as follows: A grinding | 
wheel is mounted in a cast-iron frame form- | 
ing a large tank which receives the water | 
used for flooding the tool in grinding. The | 
machine is also provided with suitable | 
shields which will prevent the throwing of | 
water on the working parts of the machine, | 
the floor or the operator. The water for | 
flooding the tool is supplied by a brass | 
rotary pump, which is driven by a round | 
belt from the machine countershaft. It is | 
provided with a jointed and counterbalanced | 
nozzle, which may be set in any position | 
required, to deliver the water on the tool to | 
the best advantage. Slide rests are pro- | 
vided, by which a vertical and two hori- 
zontal motions at right angles to each other 
can be imparted to the tool-holding chuck. 
The slide rests and chuck are carried upon 
a vertical slide of square section placed in 
front of the wheel and working in a covered 
bearing, and counterbalanced by a massive 
spring, so that the vertical slide may be | 
moved up and down by the long lever 
which is operated by the left hand of the 
attendant, the object of this movement being 
to move the tool in a vertical plane up and 
down past the grinding surface of the stone, 
and thus produce a plane surface on the 
tool. It is evident thatif the tool were held | 
at a convenient height and fed against 
the stone without other movement, the 
surface would conform to the 
of the stone, and as the bearing in- 
creased the cutting would become less 
rapid; hence, in grinding straight surfaces, | 
the chuck and slide rest, etc., are moved 
vertically, as described, as well as horizon- | 
tally. In grinding curved surfaces no verti- 
cal movement is given to the chuck hold- 
ing the tool, but it is made to rotate to pro- 
duce the curve desired. If the curve of the 
tool is not a circular one,but is such as shown 
in the diagram (page 2), then a ‘‘ former 
plate” is required. 
which any sample tool, whether ground by 





surface 


Means are provided by 


hand or otherwise, can be used as a tem- 
plet for grinding the ‘‘former plate” to 
be afterwards used for the reproduction of 
the shape of this sample tool. The prepara- 
tion of necessary formers for a variety of 
peculiar curved shapes is not a matter of 
much expense, as these formers simply con- 
sist of small cast-iron plates } of an inch 
thick, and quickly 
chine. 

The chuck which holds the tool can be 
rotated in two planes at right angles with 
each other, and the exact amount of rota- 
tion in either plane is indicated by graduated 


shaped in the ma- 
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circles and verniers, so that any desired 
angle of tool or of clearance can be accur- 
ately obtained. 

For grinding the curved face tools, the 
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of the tool towards the left and pushed for- | 


ward against the end gauge until the index- 
finger of this gauge points to the number 
given in the table plus the amount required 
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Toot GRINDING AND SHAPING MACHINE. 


former plate is first selected as indicated by 
the table or diagram (page 2), and placed in 
the machine. 
placed in the swinging chuck with the base 


Then the tool to be ground is 





to be ground off the tool, remembering that 
ach graduation represents jy,’ on the tool. 


Clamp the tool in the chuck; swing the 


chuck so that the entire curve of the tool, with, you will find a record and classifica- 
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will rub ‘against the end gauge, note the 
oscillation of the index finger and adjust 
|the chuck by means of the handle on the 
left, until these oscillations are reduced toa 
minimum. The tool will then be in the 
best position for grinding. 

For grinding lathe, boring and chasing 
tools, planer hook tools, and slotting splining 
tools, the supplemendary chucks, as shown 
in Figs. 1, 2, 3 and4, are used and set to the 
angles given for straight 


corresponding 
| tools. 

The periphery of the grinding wheel is 
;not at right angles to the flat surfaces of 
wheel, but is formed so that in the section 
the grinding surfaces will form a V contain- 
ing an angle of 90°. With this shape of 
stone a vertical surface perpendicular to the 
axis of the stone can be ground by moving 
horizontally the chuck with tool towards 
the center of wheel; then, without disturb- 
ing the tool or making any change whatever, 
la vertical surface at right angles to the 
former surface can be ground by moving 
the tool horizontally in a direction parallel 
| to the axis of the wheel. 

A small crane is attached to the machine, 
by which the stone can be easily taken off 
its spindle or turned around when that 
This crane is also 
useful and handy for lifting or taking out 
of the machine the supplementary chuck. 
We have no doubt as to the usefulness of 


becomes necessary. 


this machine in any machine shop ; it needs 
only to be seen to be appreciated. 

A diagram or table of which we only give 
a portion, on page 2, is furnished with this 
machine; the figures given in this table 
for the horizontal and vertical angles are 
| those which have given the best results in 
| the practice of Wm. Sellers & Co. These 
angles may be changed to suit the idea of 
| others without interfering with the construc- 
| tion or principles of the machine. 
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We have received the following letter in 
reply to an article by Mr. Williams in 
a recent issue of the AMERICAN MACHINIST. 
Mr. Williams informs us that he obtained 
his figures from a paper which credited them 
to a publication called the Safety Valve. 
We presume the statement upon which 
Mr. Williams relied for statistics was 
incorrect, and are glad that Mr. Allen 
calls attention to the matter. Of course 
this in no way detracts from the value of 
Mr. Williams’ argument : 
| Kditor American Machinist : 

In looking over the AMERICAN MACHINIST, 
lissue of July 380th, 1887, 1 was much in- 
| terested in an article by Mr. W. J. Williams 
jon * Dicrotic Water Lines.’ 
The article is a good one, save probably in 
that of statistics. Do you know Mr. Wil- 
liams’ authority for the statement that ‘* 628 
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Steam and 


boiler explosions occurred in this coun- 
try during the past year; the number of 
persons who lost their lives by these was 
1,026, and 1,032 were injured ete., etc.” ? As 
you are no doubt aware, our company take 
special pains to obtain a record of all the 
explosions that occur in this country—a list 
of which may be found in the February 
number of each year (of the Locomotive). 
Referring to February, 1857, sent you here- 







































tion of the explosions during the year 1886. 
254 
persons to have been killed and 214 injured. 
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“ngines, as these performances are not much 
better, if any, than those of the numerous 
direct acting steam pumps, that follow full 
stroke, under a piston speed of not more 
than 175 feet per minute, and with no chance 
of a cut-off. 

Now, 
high speed engine can be, and is, generally 
made with very small clearances, and the 
cut-off valves lay with only a thin thickness 
of metal between them, and the inner walls 
of the cylinder, and the movement of these 
valves is obtained directly from the main 
shaft in an instantaneous manner. There is 
no loss of time and no wire drawing, as 
the steam admission line is as near perfec- 
tion as possible, often reaching a point with- 
in two per cent. of the boiler pressure, while 
the back pressure with 650 feet of piston 
speed can hardly be measured. 

Another great advantage that the modern 


high speed automatic engine has over other | 


types, is that it can use steam of very high 
pressures without damage to the details of 
its valves and valve motion. 

It can use steam at 160 pounds, while the 
drop cut-off motions are troublesome at 100 
pounds per square inch, and most of the 
builders of these valve gears prefer 75 to 85 | 
pounds as the in- 
itial pressure, the 
disengaging latches 
and pins being 
quite durable under 
this pressure. 

At the last meet- 
ing of the Master 
Mechanics’ Associ- 
ation, held in June 
of this year, at St. 
aul, a committee 
appointed by the 
association recom- 
mended the use of 
high steam and an 
early cut-off, and 
said: * The unsatis- 
factory 
however, 
with the 
link 


results, 

obtained 
ordinary 
motion from 
the wire drawing 
of steam, when cut 
off much earlier 
than at 25 per cent. 
of the stroke, point 
to the desirability of 
using other 
type of valve mo- 
tion when the ex- 
treme 


some 


practice 
above referred to is 
contemplated.” The 
extreme practice 
mentioned _ relates 
to fuel and water consumption, 
committee go so far as to 


and the 
recommend 
steam jacketed cylinders for locomotives, 
where economy is one of the chief objects. 
The record of the triple expansion engine, 
during the past two years, 
most of our engineers that 


must satisfy 

high pressure 
steam means power in one of its most com- 
pact forms, 

The builder of the small, and cheap steam 
engine will soon have a very active competi- 
tor to meet, viz., electricity. As intimated 
in the first paper on this subject, he will 
tind the ** subtle fluid” soon carried in pro- 
tected channels through all large cities, the 
motive power for this current being triple 
expansion steam engines, that will easily 
produce a horse-power with a consumption 
of less than 1? pounds of coal per hour. 
can and will cover 
all cases of small powers, say from 1 to 17 
horse-power, at this very low fuel consump- 
tion, within a short if we take the 
progress made in this new business within 
the last six months as our guide. 

I have endeavored to place this matter be- 
fore the users of small steam engines in a 
manner that will be thoroughly understood 
by them, and I if they 
reasonable rate of economy 
engine, 


The electric companies 


time, 


demand a 
in this class of 
that they will get it, as the builders 
have asa rule adopted inferior designs in 
order to what the 


believe 


meet writer deems an 


on the other hand, the automatic | 
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| unnecessarily sharp competition; the natural 
result being that there is little or no-profit 
in the business for anyone 


concerned. 

I do not see why the system of building 
the class of so-called cheap engines should 
not be changed, 


thereby placing in the 


hands of the selling agent an engine whose 

economic duty shall be far above the present 
one, and I think with all due respect to the 
| builder of these engines that the time has 
come for a decided reformation in their con- 
struction. 


Trials of English Engines. 


Engineering contains quite lengthy and 
very interesting descriptions of exhibits at 
the Royal Agricultural Society’s show at 
Newcastle-upon-Tyne. The results of brake 
trials of small engines is interesting. A 
non-compound Davey-Paxman engine, cylin- 
der 9$’’x12”, gave excellent results. Of 
this engine our contemporary says : 

The engine, which is of the portable type 
without self-moving gear, has its cylinder 
well steam- jac keted over both barrel and 
| 
| covers, the jackets draining back into the 
| boiler. The distribution of the steam is 
| effected by an ordinary slide valve with an 
expansion slide at the’ back, this valve de- 


MACHINIST 


chamber also returning to the feed tub), 


while, after being thus raised to some 200 
degrees or so, the feed finally traverses a 


spiral coil of 1 inch pipe, so placed in the 
smoke-box as to be fully exposed to the 
escaping gases. * * * The engine was 
worked during the trial at 105 pounds press- 
ure, driving 17 horse- power on the brake, 
and it accomplished Its task with a con 
sumption of 2.52 pounds of coal per brake 
horse-power per hour, a performance which 
ultimately secured for it the first prize in its 
class. That this result was largely due to 
the admirable stoking of Mr. Paxman is 


undoubted, but apart from this the engine 
is undoubtedly of excellent design gener- 
ally. 


The same firm exhibited a compound en- 
gine, cylinders 5} inches, and 93 
diameter, 14-inch stroke, 
140 revolutions per minute, 
pressure, 


inches 
which, making 
150 Ibs. boiler 
is credited with delivering a brake 
horse-power on 1.8 Ib. of coal, doing 20 
horse-power of work, the water supplied to 
the boiler being 17.76 Ibs. 
power. 


per brake horse- 
Engineering says : 

Friday, the 8th inst., 
to trials of 


was devoted entirely 
compounds, the first to be 
started being the 


compound portable by 
Messrs. Davey, Paxman & Co., of Col- 
chester. A high performance was e xpected 


of this engine by 
trials, and the 


those interested in the 
‘* prophets " were not disap- 
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riving its motion from a link which is under 
the control of the governor. The link just 
mentioned has 
eccentrics giving the motion for late and | 
early cut- offs (in fact complete suppression i 
respectively, and thus the position of the 
link controls the action of the cut-off valve. 
The governor is of the high-speed type 
loaded partly by weight and partly by 
spring—which Mr. Paxman has used for 
some time past, and it is adjustable for 
speed without stopping the engine. The 
control given by it is excellent. 

In the boiler of the engine the only nota- 
ble feature is the fitting of the fire-box with 
eight Paxman water tubes, these tubes 
springing from the sides of the fire-box a 
short distance above the grate and curving 
upwards to the crown, their upper open- 
ings being fitted with deflectors to prevent 
the stream of water through them from 
being thrown up into the steam space. It 
may be remembered that the fire-box of the 
portable engine. with which Messrs. Davey. 
-axman and Co. competed at Cardiff, 
was similarly fitted with water tubes. The 
boiler with the fire-box and tubes is through- 
out of a special quality of mild open-hearth 
steel, all plate edges being planed and all 
rivet hofes drilled. 

The feed-heating arrangements are very 
complete and effective. The feed-pump is 
of the continuous action pattern, the de- 
livery being controlled by a by-pass; the | 
water discharged by which becomes mixed 
with exhaust steam in the usual way before 
its return to the feed tub. On the other, 
the feed tothe boiler, after leaving the pump, 
traverses a pipe which makes eight ruas 


from end to end of a chamber filled with 
drainage 


exhaust steam (the from 
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Tusutar Borer. 


pointed, the engine beating all previous rec 
£200 prize 


Messrs. Davey, Paxman & Co. *scompound 


it being really an independent en- 
frames of channel section 
boiler. 
very completely steam- 
jackets being arranged = to 
into the boiler through suitable 
The low-pressure cylin- 
while the high-press- 
with a cut-off valve 
the action of this valve being 
firm’s single-cylinder en- 
crank-shaft is 


as in 
engine. The 
mild steel throughout, and the 
asin 
all rivet holes 
boiler is hydraulic riv- 


'eted. The fire-box is without any water 
circulating tubes. 
The total heating surface of the boiler 


compound engine 


square feet; grate surface 4.62 


Petroleum Fuel. 
The Wood River Branch Railroad, which 


trouble from wood fires set by 


this | sparks from its locomotives, is now making 
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governor in the same | 
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extensive experiments like those in progress 
upon the Pennsylvania Railroad, looking to 
the substitution of petroleum for coal as 
fuel. The been 
equipped with ingeniously arranged appli- 
ances of pipes and 


locomotive Wincheck has 
valves leading to two 
huge burners, so placed as to deliver huge 
streams of fire furnace door. 
A jet of steam is turned through the com- 
bination pipes, the 


through the 


injector forces a supply 
of oil from a tank in the tender through a 
gauge contrivance where it mingles with the 
steam to form a gas which makes a power- 
ful and intense heat. It is believed by the 
officials of the road that this device will gen- 
erate all the steam the engine 
away with smoke 
Friday 
raised, but 
load. 


needs and do 
A trial on 
was quickly 
held under draught or 
Another burner will be added to the 
two in use. The invention is put in by the 
New York Gas and Smoke Consuming Com- 
pany. The result of the arrangement is 
looked forward to with a good deal of inter- 
est. Another method is being tested at the 
Hinkley Locomotive Works, Boston, with 
a condemned Boston and Providence engine. 
In this method, the invention of Mr. B. A. 
Moody, of Dedham, the crude petroleum is 
conducted from the 
tank in 
to a peculiar burner 
in the — fire-box. 
Through a 


and cinders. 
that 
was not 


showed steam 


the tender 


semi- 
circular slot, one- 
sixteenth of an inch 
fuel 
flows out on a flat 
table about the 
shape of [an ordi- 
nary palm-leaf fan. 
At the apex of this 
table,and just above 


across, the 


the entering point 

of the petroleum, is 

ot ee the outlet) of an- 
, ANTM ! : : 

rm other pipe which 


leads from the boil- 
er of the locomotive. 
The steam at a boil- 
er pressure of 150 
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soem pounds is passed 
through a Mason 
1 | valve, reducing the 
{ pressure to forty 
i pounds. At. this 
q 


pressure it sweeps 


ian ee across the flat table 
on which the pe- 
troleum is flowing 
and forms a fine 
spray which — is 
forced through the 
interstices of a 
large pile of fire- 
heat a few 
beoomes 


tire-box. The 
spray 
that a 


[brick in’ the 
| minutes after lighting the 


‘intense, and it is claimed higher 


differed materially from their non-compound | temperature can be thus obtained than 
engine, 
gine with side 
mounted on the top of a locomotive 
The cylinders are 
jacketed, the 
drain 
connecting pipes. 
der has a single slide, 
ure cylinder has slide 
on the back, 
controlled by the 
manner as in the 
gine already described. The 
provided with a central bearing. The ar- | 
rangement of feed-heater is the same 
the maker’s non-compound 
boiler is of 
fire-box casing has .a flush top instead of 
being raised, as in the non- compound ; 
the case of the latter engine, 
are drilled and the 


by the consumption of coal in a locomo 


tive fire-box.— Providence Journal. 
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Horizontal Tubular Boiler, 


The engraving represents the practice of 
the Newburgh Steam Boiler Works (P. 
Delany), Newburgh, N. Y. The 
are made of single steel plates, with longi- 
tudinal 
the fire. The 
apart, 


courses 


seam, double riveted, and above 


tubes are spaced one inch 
horizontally and vertically, except at 
the center vertical rows, where the space is 
shell 
than three inches, with nine inches space at 


A handhole plate is located in 


two inches. No tube is nearer the 
the bottom. 
each head. 

The fixtures furnished with these 
with double flue, 


boilers 
are: heavy cast-iron front, 


furnace and ash-pit doors and _ linings; 
arch plates; front, middle (where grates 


back grate-bar 
and frame, 
lug plates and friction rollers ; 


are in two lengths) and 


bearers : ash-door 


with bolts ; 


grate-bars ; 


brick stays; anchor and brick stay bolts 
and nuts; safety valve; steam gauge; 
glass water gauge; gauge cocks; water 


column: blow-off, feed and check valves. 








Practical Drawing. 


By J. G. A. MEYER. 


THIRTIETH PAPER. 


REPRESENTATION OF HIDDEN PARTS. 

303. All edges and elements of curved 
surfaces which are seen when looking at an | 
object, must be represented by full lines. 
Edges or elements which cannot be seen, or 
we may say, edges or elements which are 
hidden by other surfaces or objects, are rep- 
resented by lines, made up of short dashes 
and spaces, the dashes being about double 
the length of the spaces, as shown at A, Fig. 
214. These lines are called dotted lines. 
It is advisable to show only 
the hidden edges and elements which are 
absolutely necessary for a representation 
which will not leave any doubt as to the 
exact form in all the details of the object 
Take for instance Figs. 202 and 
203; if the dotted linesg A and ¢ 7 in Fig. 
202 had been omitted, then it would be im- 
whether the inner 
square g, 7, kl, in Fig. 203, represent a re- 


always 


shown. 


possible to determine 
cess or a hole straight through the prism. 
Again, had we omitted the dotted lines e g 
and f #4 in Fig. 206, which represent two 
elements of the inner surface of the hollow 
cylinder, then it would be impossible to de- 
termine whether the inner circle e, f,, in 


Fig. 207 represents a recess or a_ hole 
straight through the cylinder. Here then 


we see that in cases of this kind the repre- 
sentations of the hidden surfaces are abso- 
lutely necessary, and without these dotted 
lines the representations or projections of 
But 
in machine drawing, cases often occur in 
which the representation of the hidden parts 
will not add to the value of the drawing or 
aid us in the conception of the form of the 
things shown, and therefore such hidden 
parts should not be represented. Omitting 
to show the hidden parts not necessary for 


these objects would not be complete. 


conveying our idea of form, will save con- 
siderable labor and also add to the distinct- 
ness of the drawing; too many dotted lines 
create confusion. 

304. All lines which make up the outline 
of an object, including both the full and 
dotted lines, must always be drawn with 
black ink. 


DIMENSION LINES AND CENTER LENES. 

305. The dimension line is one having for 
its purpose the indication of the distances 
between any two parts, lines and points on 
the drawing. These dimension lines are 
terminated at each end by an urrow head, 
as shown at B, Fig. 214, and on these lines 
between the arrow 
venient, the figures are 
written. The center line is a line about 
which the parts of an object are symmetri- 
cally arranged. It is often necessary to 
show onthe drawing the center lines; indeed, 
frequently these center lines are the first 
lines drawn, so that about 
objects or parts of objects may be symmet- 
rically placed. 

In order to enable any one to distinguish 


heads, wherever con- 


dimensions in 


these, other 


on a paper drawing the dimension lines and 
center lines from the outline of an object, 


these lines, instead of being drawn with 
black ink, are drawn with a_ different 
colored ink; among draftsmen carmine 


seems to be the favored color for the dimen- 
sion and center lines. If the same colored 
ink is used for both the center lines and the 
dimension lines, then generally the former 
ure represented by full lines, and the latter 
by dotted lines, so that the dimension and 
the center lines can be readily distinguished 
from each other. Some draftsmen make a 
distinction between these lines by using 
carmine for the center lines and Prussian 
blue for the dimension but this 
latter method requires too much time and 
trouble in changing the ink in the pen, and 
therefore it often adopted. The 
writer would recommend to use carmine for 
the dimension and center lines, dotting the 
former, and using a full line for the latter. 
But here a difficulty arises; in late years 


lines ; 


is not 
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used, and no doubt will be as extensively 


used in the future. Now, since in a blue 
print all the lines are white, and since we 
cannot call to our aid different colored ink | 
for making a between certain 
lines, we must establish some other method 
by which the outline, center line, and di- 
distinguished from 


distinction 


mension line can be 
each other. Unfortunately, among drafts- 
men there is no uniformity in the manner 
of representing the dimension and center 
there is not a 
standard form of dimension and center 
lines. But a standard is necessary, and the 
writer believes that a better standard can- 
not be adopted than that which has been 
established in the Sibley College; this 
writer recommends, and will 
be adopted throughout these papers. It is 
this: All dimension lines are made up of 
alternate long and short dashes, as shown at 
B, Fig. 214; all center lines are made up of 
alternate long, and two short dashes, as 
shown at (, Fig. 214. Lines similar to 
those shown at Band C are called broken 
lines. 

306. We will also remark here, that in 
making the tracing from which the blue 
print is to be taken, many draftsmen, prob- 
ably the majority, use black ink for all the 


lines, or, in other words, 


standard the 


lines; some draftsmen use black ink only 
A. Tlidde “ Line 
B. Dimension Line 
€ > 
ae Centre Line ean, 
Fig. 214 
rf £ ’ 
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Fig. 218 
Section through A B 





Fig. 219 


for the outline, and carmine (red ink) for 
the dimension and center lines. In the 
writer’s opinion the use of red ink for di- 
mension and center lines has its advantages, 
namely, the tracing itself will be plainer 
and read than when all the lines 
are drawn with black ink ; and again in the 
blue print taken from such a tracing the 
dimension and 


easier to 


center lines 


distinctness of the blue print. Of course, 
when, inthe tracing, carmine is used for the 
dimension and center line, the standard form 
of these lines, as shown in Fig. 214, must 
not be changed. 

THE DIMENSION LINES ON A 
DRAWING. 


POSITION OF 


307. Drawings which are to meet the re- 
quirements of a workshop must have all 
the dimensions of the object represented, 
clearly detined by figures; drawings on 
which the length, breadth and thickness 
only are givenin figures are not satisfactory ; 


written on dimension lines, the latter judi 
ciously placed on the drawing; in fact, all 
drawings, whether full size or not, should 
be such that a workman can at once obtain 
all the sizes necessary for shaping the ma- 
arule or a scale on 


terial, without placing 
the drawing. 

All dimension lines 
arranged in a manner 


which will not inter- 


ing; 
this successfully. 

The dimension lines may be placed outside 
the outline of an object, as shown in Fig. 





blue prints have been and are extensively 
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| 215, or they may be placed inside; when 


many objects are shown close together, or 


|one behind another, then frequently the 


position of the dimension line will not be a 
matter of choice, but a matter of good judg- 
ment. so that the clearness of the drawing 
is preserved. In Fig. 215 we have also 
shown the manner of indicating the position 
of the center with the length of the radius 
given in figures for the arc drawn. If the 
position of the center of thisarc is of greater 
importance than the distances from d tog 
and from e to jf, then the position of the 
center h must be given; if the distances 
from d tog and from eto / are of greatest 
importance, then mark the dimensions in 
figures in place of the letters a and 2, also 
the radius as shown, but leave out the 
figures and dimension lines which indicate 
the position of the center A; if the position 
of the center / is as important as any other 
dimension, then define by figures all the 
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or two centers of circles is to be given, as 
that between the points a and 4 in Fig. 217, 
then the dimension line must be 
parallel to an assumed line through the 
given points, and the terminating lines a ¢ 
and 4 d drawn through the points @ and / 
perpendicular to the dimension line; the 
arrow heads on the dimension lines must 
just touch the terminating lines. 


drawn 


SECTION LINING. 


311. It often happens that parts of a ma- 
chine, work, or are concealed in, some other 
part of the same machine; for instance, in a 
steam engine the slide valve is concealed in 
the steam chest, the piston in the cylinder, 
etc. Often, too, the interior of a casting 
may be composed of chambers, passages, 
etc.; a steam engine cylinder is a sample of 
this kind. Now, when it is desirable to show 
some hidden part of a machine, we often 
assume that the part of a machine which 


| sions are not so important as others, because 
this will enable them to test the correctness 


| 
will be some- 
what fainter, or not so bright as the outline | 
of the object, and this result adds to the | 


the radii, position of the centers from which | 
ares are drawn must be defined by figures | 


should be placed or | 


fere with the clearness of the outline of an | 
object or ruin the distinctness of the draw- | written, is 
good judgment is often necessary to do 


sizes as well as the position of the center; 
indeed, the latter method is often pursued by 
draftsmen, even when some of the dimen- 


of the figures by addition, subtraction, 
multiplication or division, as the case may 
require. In fact, it must be remembered 
that in writing the figures upon the drawing 
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Fig. 220 Fig. 221 
the scale alone must not be depended upon, 
the distances must be measured with the 
scale and correctness of the figures estab- 
lished by calculation; in this manner the 
figures will be a check on the scale, and the 
scale a check on the figures, No rule for 
| placing the dimension lines can be given, but 
| the following suggestions may serve as a 
guide. 

308. All the dimension lines must be 
drawn in, or parallel to the direction in 
| which the distance is to be measured, thus : 
In Fig. 215 the dimension line on which is 
written the length of the line ¢ e, is drawn 
parallel to the line ¢ e ; it would be wrong to 
draw this dimension line in an oblique posi- 
tion to that of the line ¢ e with the intention 
of giving the length of that line. Take for 
example Fig. 216; if here we wish to give 
| the length of the line dc we must draw the 
|dimension line A parallel to dc; if we 
| simply wish to give the horizontal distance 
| between the ends of the line or the points 
|d and c, then the dimension line g on which 
the distance is to be given by figures must be 
drawn in a horizontal direction. In a simi- 
| lar manner the dimension line f# with a 
| figure upon it will define length of the line 
be, and the vertical dimension line ¢ with a 
figure upon it will define the vertical dis- 
| tance between the points } and ¢. 
| 309. If the dimensions are given outside 
| of the outline of an object, as shown in Fig. 
215, then the length of the dimension line is 
terminating lines, thus: The 
line, on which the figure 7 is 
limited by the terminating lines 
Terminating lines must always 








| limited by 
dimension 


legandek. 


| be drawn perpendicular to the dimension 


lines. 


310. If the distance between two points 


conceals things is cut in two pieces, one of 
these removed, the remaining piece shown 
on the drawing, and the hidden mechanism 
exposed. 

312. When a section of any object is 
to be shown, we present it in a manner 
that the surfaces formed by cutting an 
object in two pieces are seen, and in order 
to distinguish such surfaces from bounding 
surfaces we draw across the former surfaces 
lines close together, all making an angle of 
45 degrees with a horizontal or vertical line. 
Fig. 219 represents a plan of a hollow 
casting. The line A B represents the edge 
of a plane which cuts the casting in two 
pieces. And Fig. 218 represents a verti 
cal section of the casting, with the piec 
marked C@ removed. The surfaces 
which the oblique lines are drawn are 
the surfaces formed by cutting the object 
with the plane A B. The lines which make 
up the oblique lirfing shown in Fig. 218 are 
called ‘section lines.” The section lines 
should always be drawn at an angle of 45 
degrees to a horizontal line, which, through 
custom, is recognized to be correct. Sec- 
tion lines forming other angles with a hori- 
zontal line may lead to doubt as to what is 
meant. Hence, in section lining, always 
use the set square containing the angles of 
45 degrees, such as illustrated in Fig. 49. 
When the section is not made through the 
center of an object, then the position of the 
cutting plane must be given on the draw 
ing, and designated by letters. Thus, writ 
ing the remark ‘Section through A 3B, 
under the sectional view in Fig. 218, indi 
cates that the object has been cut by a ver 
tical plane passing through the line A B 
shown in Fig. 219. 

313, But other advantages are gained by 
showing a section of an object. First: we 
may show at once by the section the nature 
of the material. On paper drawings it is 
customary to indicate cast-iron by drawing 
the section lines with black ink; wrought 
iron is indicated by drawing the section 
lines with Prussian blue, 
carmine water color. 

In blue prints all the lines will be white 
hence we cannot call to our aid different 
colored ink to show the nature of the mate 
rial; and therefore, for this purpose, som: 
other standard 
must be adopted. 

314. The system which we shall adopt ii 
these papers, and which we recommend t 
the student, is that established at the Sible) 
College, and illustrated in the AMERICA‘ 
Maouinist, April 9, 1887. Further explana 
tion in connection with these illustrations i 
unnecessary. 

$15. Another advantage gained by show 
ing objects in section is that sometimes th 
form and shape of objects can be definite! 
shown in section, which could not otherwi- 
be done without making explanatory r 
marks. Thus: 

In article 287 it is stated that Figs. 204 
and 205 are not quite satisfactory, becaus: 
with these figures before us, it cannot be dé 
termined whether one or two things ar 
shown. But now, if Fig. 204 had been a se 
tional view, as shown in Fig. 220, then w: 
would at once conclude that two prism: 


over 


and brass with 


system of section lining 





one standing on the other, are represented 
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because the line a d, being drawn across the 
figure, indicates a joint, and this, in connec- 
‘ion with the section lining, being in oppo- 
site directions, indicates that two separate 
pieces are shown. If, on the other hand, a 
-ection, as shown in Fig. 221, had been 
riven, in place of Fig. 204, then we would 
know that the outline of only one solid is 
represented, because there is no line from A 
o¢@; consequently no joint is indicated, and 
gain the section lining is all in one direc- 
ion. 
- ee - 
Thirty-Inch by Thirty-Inch by Eight 
Foot Planer. 

We illustrate herewith a planer made 
from entirely new designs by the Powell 
Planer Company, Worcester, Mass. It 
will be observed that the bed is of more 
than usual depth, and the uprights have 
sufficient metal and width of base to with- 
stand the strain of tool in cutting. 

The table is wide, all in it are 
planed and the pin holes are drilled and 
reamed. It is driven by two belts, through 
a train of cut gears and rack. 

The driving gears are all enclosed in the 
bed, and protected from chips; they are 
mounted on steel shafts of large diameter, 
having long journals. 

The improved belt shifter transfers one 
belt before the other by a positive motion ; 
the arrangement is such.that the table can 
be stopped without shifting the over-head 
helt, and can be run back to examine work 
without shifting a dog. 

The feed is automatic in all directions ; 
and is adjusted by a screw, and operated by 
a vertical rack. 

The slide on the head can be run up or 
down by the handle on either end of the 
cross-feed rod. Sliding fits are carefully 
hand-scraped to surface plates. 


slots 


- : aS 
Hardening Steel Pieces. 





The following communication to Mechani- 
cal Progress (published at London) is from 
John W. Newall, a London engineer and 
manufacturer. It is of interest in relation 
to a question of a good deal of importance : 

**T have lately been making a few experi- 
ments in hardening steel, the results of 
which you may be interested to know. It 
isa very old truth which I have been ‘ dis- 
covering ;’ but, somehow, people won’t be- 
lieve in it till it is forced on them by neces- 
sity. [had some long pieces of steel to harden 
all over. A plain, straight section—no ir- 
regularity of thickness; it ought to have 
been a simple job; but, do what I would,a 
large proportion of them came out crook- 


ed, especially in the larger sizes. I 
took every precaution I could, rough- 
turned them, annealed them, fine-turned 


them, and then hardened them. Still they 
came crooked. Then I tried to straighten a 
crooked one. Everyone had always told 
me, ‘It all depends on how you did it.’ So 
| dipped them in every conceivable way— 
endways, flatways, sloping, quickly, slowly. 
But, practically, it made no difference in 
the straightness. I quite satisfied myself 
that whether or not the mode of dipping 
made things crooked, once crooked, no 
manner of dipping would straighten them. 
Then I said to myself, ‘If they don’t go 
crooked in the water, it must be in the 
fire. Why? Obviously for one of two rea- 
sons: either because they did not lie flat on 
a supporting surface, or else because they 
were not treated evenly. Now I had been 
treating them in a special furnace, the heat 
in which ‘seemed to the eye quite even. 
Also, aman who seemed to know what he 
was talking about, had lately been writing 
in the AmMgertcaAN Macuinist (you should 
read that regularly; you will get lots of 
hints from it) that steel bent very easily at 
certain temperatures. So I bedded it care- 
fully on sand, so that it was fairly supported 
throughout its length; but the bar was as 
crooked as Finally I left it mov- 
ng the whole time, so that the heating was 
quite even. I wasn’t particular as to its 
bed, and I wasn’t over particular as to how 
I dipped it; but that one, and all others 


before. 
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not conclusive for all sections; but for even 


steel will keep its shape, if in heating to| 
harden it be heated evenly. 
that at time of dipping only it should be of 
an even heat, but that each increment of | 
heat from first to last should be evenly dis- | 
tributed.” 


————— +e —____ | 
Blind Drivers—An Engineer’s Sug- | 


gestion. | 


By Joun A. HI. 


In these latter days of heavy locomotives 
for the greater part of our freight service, | 
the third, fourth, and in a few cases the 
fifth driver has been added to our engines. 
It was found necessary to do this, in order 
to distribute the extra weight, and not have | 
to make axles as big as a propeller shaft, 
and many other similar and equally good 
reasons. But the big consolidation engine 
could not get its long wheel base around a 
curve of even moderate “ crook,” if all the 
wheels under the boiler were flanged, and 
so the tlange was left off half the wheels: 
and for the same reason it is left off on one 
pair of drivers on the ten-wheeler, and the 
mogul, and the six-wheeled switch engines. 
Now these blind drivers have a wider tire than 
the flanged wheel, to allow them to follow 
Josh Billings’ advice, and ‘slosh ’round a 
little,” while the flanges on the other wheels 
keep them in due bounds. If all railroad | 
tracks were straight, blind drivers might | 
have flanges; but they are not, and so) 
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after, came out straight. Of course it is|as carefully as you please, it will come; 


wipe it off you cannot, and it gathers dust, 


sections I think I am justified in saying that | and grasshoppers, and ashes, and more 


grease, till itis a sort of soap, as slippery 


I don’t mean | as John Fink’s methods, and twice as slip- 


pery as his compound. This grease gets 
there by centrifugal action, being thrown 
out by the revolution of the wheel, and 
comes from the driving box and cellar. It 
is too tenacious, and in too small quantities 
to fly off at the rim, but works around to 
face of the wheel. On the driver witha 
flange it goes to the edge of the flange, but 
cannot work back toward the center of the 
wheel; so it accumulates until there is 
weight enough to fly off, and it flies. If it 
will fly off one flange, it will from another ; 





would 








and if we have got to have blind drivers, what 
is the matter with having blind flanges? If 
the tires had a groove cut into their faces, 
near the back, as below, this would act as a 
flange to throw off the accumulated filth. 

(A small flange could be 
VY Ye cast on the spider of the 

wheel; but. this 

be expensive, in the way, 
und require new wheels.) The groove, 
one-half inch deep, and as wide, or a 
little wider, would do the business, I am 
sure. It would not cost anything to speak 
of, and in no way injure or interfere with 
the other objects of the blind driver. 

I wish some master mechanic would try 
this, and let us know how it works. When 
an engine is old, there is a groove worn into 
the tire, by the rail, that is hard to get it 
out of, and, there being considerable side- 


motion in the boxes, the engine will round 








thousands of these monsters are prowling 
around over the country half-shod, so to 
speak. I have been running one and an-| 
other of these thousand-legged worms over | 
the heavy grades and crooked tracks of the | 


Rocky Mountains for some years, and have 








watched their antics somewhat closely. | 
These engines slip badly on very crooked 
track, and a_ great deal worse when} 


new, or with a newly turned tire, than | 
when a year or more old. This was one of | 
the mysteries to me, until I got to thinking | 
about it; and while I am on the subject, I 
believe that ‘* thinking about it” is the| 
morning sun that obliterates many a_ will- 
o’-the-wisp mystery. 

When a locomotive is new, the tircs are 
straight on the face, and the lateral motion 
is alltaken up by the hubs of the drivers, 
fitting close to the outsides of the driving 
boxes. When this engine strikes a curve, 
her front trucks and forward driver with a 
flange pull her around; and the following 
drivers, without flanges, work over the in- 
side of the curve ; and the moment she gets 
those blind drivers out of their regular rut 
—so to speak—away she goes, unless the 
runner is there with his sand. 

I never saw a blind driver in my life that 
did not have a nice ring of thick grease all 
around on the face of those blind drivers, 
when the came in contact 


except wheel 





with the rail in its normal condition. Oil 


| ence between 
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any ordinary curve, without getting to the 
grease spot. Perhaps keeping the engines 
worn out is a vay out of the trouble ; 
as it is so n 


and, 
‘ch in use, perhaps my sug- 
gestions are superfluous. 


_ 9 


The Bulletin sometimes brings to light 
unpalatable truths, of which the following 
isone. It does good service, however, in 
giving them publicity. What we need most 
to know is the weak places ; 
will take care of themselves: 


the strong ones 


Boston is building a new court house, the 
iron beams for which come from Antwerp. 
The contract price is £08,028, and the differ- 
this and the best American 
bid for an equal grade of iron was several 
thousand dollars. The same court house 
is being supplied with 155,000 Gladstone 
brick of unusual size, made in Wales. The 
price to be paid delivered is $45.50 a thous- 
and. About 20,000 bave already arrived. 
The taxpayers who fvot the bills for Welsh 
brick and Belgian beams may well ask the 
question whether Boston is an American 
city. 

—_—_ +> 

Closer relations with Mexico should lead 
our manufacturers to study the needs of 
that country in the way of machinery more 


than they have done. 
natural advantages is a particularly favored 


Mexico in the way of 


country, and her interests are, in a great 


degree, the same as those of this country, 


> 
LETTERS FROM PRACTICAL MEN. 
U.S. 8S. Nuts, 
Editor American Machinist : 


In your answer to question No. 318, giv- 
ing sizes of U.S. S. nuts, you say the size 
for rough nuts is once and a-half the size of 
the bolt, plus one-eighth of an inch, and for 
finished nuts, once and a-half, plus one- 
sixteenth of an inch. 

In this you are wrong. While the Frank- 
lin Institute standard gives the two sizes of 
nuts, and while a few of the leading Phila- 
delphia firms still use the two, the Govern- 
ment engineers have had the good sense to 


use one size, and save the bother of a 
double set of wrenches.* 
Those who have tried it find it a great 


convenience to make the bolt heads and 
heads of cap screws the size of nuts one 
size smaller. That is to say, the head of a 
three-fourth bolt or cap screw is the same 
as a standard five-eighth inch nut. This 
makes a head large enough for use; one 
that looks well, and with a single set of 
wrenches one always has a five-eighth inch 
wrench to hold the head of a three-fourth 
inch bolt, and a three-fourth inch wrench to 
operate the nut, and the same with other 


sizes. J. G. TRamis. 


[Strictly speaking, our correspondent is 
right. The Navy Department makes the 
sizes of finished nuts the same as that of 
rough nuts, viz., the larger size given, and 
call this size U.S. 8S. But the writer’s ex- 
perience in ordering nuts and bolts U.S. 8. 
from manufacturers has always been that 
the finished nuts are smaller than the un- 
finished by the amount of stock required to 
finish them. If this practice of manufac- 
turers has been reformed we shall be glad 
to record it, or if any competent body 
established sizes different from 
the Franklin Institute, and 
these sizes are adhered to by manufacturers, 
we shall be glad to make it known. We 
supposed the party who asked the question 
wanted to know the common practice, and 
answered him to the best of our knowledge, 
and after considerable investigation of the 
subject, with a view to finding out what 
would be furnished at the present time by 
manufacturers on a call for U. 8S. 8.] 


has 
those of 


Saw-Miill Boilers, 
Editor American Machinist: 


I have been interested in the various ar- 
ticles on boiler explosions that have ap- 
peared in your columns from time to time, 
and especially in those on saw-mill boilers, 
and would like to state a few facts that 
have come under my observation, which 
I think will help to solve the problem of 
saw-mill boiler explosions. It is my belief 
that, whenever there is a leak in a boiler, or 
the fire-box of a boiler, the alkali formed 
thereon and about the leak, by the combi- 
nation of the wood ashes from the fire and 
the water, eats the iron very rapidly. I was 
running an engine and boiler in a basket 
factory 
wood was used as fuel. 


where a good deal of the refuse 
There 
leaks in the fire-box, two at 


were three 
the end of the 
the side, about two or 
three inches above the level of the fire, the 
foot above the fire, or 
about fifteen inches from grates. 


tubes, and one on 
other two being a 


Every morning and night 1 noticed that 
the tube ends, or, in 
the flues and the flue sheet, were covered with 
a coating of wood ashes, for a distance of 
This 
coating averaged about a quarter of an inch 
thick. 
once a month only, I wiped these ashes off, 
and found that whenever the had 
adhered to the iron, it was pitted and groov- 
ed. I knew it the 
water, as it was ‘pure pond,” and the bar- 
rel of the boiler was in good condition in- 
side. I wiped the ashes off the side, and 
found the iron, for a distance of about 
eight or ten inches from the leak, the same 


other words, ends of 


about fourteen inches from the leak. 
Every time I blew out, which was 
ashes 
been 


could not have 


* So that the U.S. S. standard and the Franklin 
Institute standard are not one and the same thing 
so far as the outside diameter of nuts is con. 





cerned, 





in appearance as the flue sheet, but in worse 
condition, the pits and grooves being much 
larger and deeper, and from all appearances 
3°? 
8 


I immediately notified 


pretty nearly through the iron, which is 


or ,’’ in thickness. 


my employers of the matter, who said: 
‘Those leaks have been there for a long 
time now, and have never done any dam- 
age, and I guess they will last for a while 
longer, anyway.” I had just previously 
heard, through one of the oldest employes 
of the firm, that the smoke-box, through 
which the 
replaced only twice in three years, as it 
termed it, 


exhaust was carried, had been 


had been ‘‘ rotted out,” as they 
and it was almost ready to be replaced 
again. 

Failing to get necessary repairs done, I 
looked elsewhere for a job. 

This experience did not satisfy me, how- 
ever, so [began toinvestigate matters a little. 
I went to several saw-mills and wood work- 
ing shops and found five out of six had 
leaky boilers 
and no engineers. were in 
the condition different 
water; nearly all used wood and shavings 
exclusively for fuel. One was a horizontal 
tubular boiler which had a leak just in front 
of the bridgewall and about half way up the 
I went there Sunday, 
off the 
around the hole 


some to a dangerous extent 
These boilers 


same and using 


side from the center. 
all 
ashes which 
for adistance of eight orteninches. Theiron 
was pitted and had a crumbly appearance: 
that is, it looked asthough the iron had been 
pounded and had jarred the small parti- 
cles out. 

The ashes on this boiler were only 4” or 
3,’’ thick. 
found that when the leaks were anywhere 
in range of the fire they were invariably 
covered with ashes and fine dust. 

It can safely be said that two-thirds of the 
have their 


when was cold, and wiped 


were on and 


[examined five or six othersand 


saw-mills, in this State at least, 
safety valves overloaded to a very danger 
ous extent or no the 
men in charge are thoroughly incompetent 
toruna steam boiler and are required to 
run machine in 
with their engine and boiler, the steam is 
allowed to run up to a dangerous pressure, 
and of course these parts that have been 


valves at all, and as 


some other connection 


weakened by this process I have just men- 
tioned give out under the strain. 

Owners of saw-mills, that is the majority 
of them, do not do a very rushing business, 
and consequently do not feel like sending 
forty or fifty miles for a boilermaker, to put 
on a patch, as long as their feed pump is in 
good condition, so the boilers are allowed 
torun just as long as they will hold to- 
gether. Sometimes not quite so long, as we 
often see. 

I can cite instances where mills were run- 
ning with engineers and a farmer boy came 
along and offered to do the work for from 
25 to 50 cents less a day, and the engineer 
had to make room for him. The great evil 
with saw-mills is cheap labor for skilled 
work. H. #. 

Willoughby, Ohio. 


K. 


Three-Legged Machinery. 
Editor American Machinist : 

I notice in your issue of July 30 some 
The 
three-legged idea is doubtless as old as the 
advent of machinery, perhaps older. Adam 
and his better half used a three-legged milk- 
ing stool, for aught we know. But the idea 
of swiveling a pair of legs to one end of a 
machine for the sake of making the three- 
legged idea appear fashionable is not quite 
as old, probably. Some thirty-five years ago 
the swiveling plan, as mentioned by Mr. 
Sweet, was practically carried out in one 
instance at least, and, of course, it answered 
the purpose of a three-legged machine, but 
the machine had such an unstable look of 
useless complication that it was decided 
that such machines could never become 
popular as an article of manufacture, and 
that the only way to make a success of a 
three-legged lathe or planer would be to fix 
all of the legs firmly to the body, as shown 
in the sketch in your issue of July 16. 


comments on three-legged machines. 
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machine easily, let the reader test this, even 
with the small size lathe or planer; it will 
take but a few minutes, and he will find the 
upsetting objection vanishing into thin air. 
He will find the three-legged machine abund- 
antly stable for all practical use. 

Hence the essence of the comments in the 
‘* A three- 
legged machine is out of fashion and won’t 
sell.” Of course we all know that super- 
ficials govern, that fashion influences our 
far than and I 
notice that some engineers, architects, and 


issue of the 30th is simply this: 


action more solid reason, 
mechanics are not exempt from this weak- 
ness. 


F’. 


G. Woopwarb. 


‘whe Ramsbottom Packing Ring. 
Editor American Machinist: 


I suppose it is in order for me to notice 
Mr. George Robert Ray’s not very courteous 
letter in your last issue, in which he under- 
takes to correct my misstatements. 

The Ramsbottom rings used by me in Eng- 
land were purchased from Peter R. Jackson, 
Salford, who was the sole maker. The ma- 
terial was wrought-iron. 
generally somewhat in the manner repre- 
sented in the sketch below. 
shown on one side, continued till the ring is 


C™ 


worn in two. 





a 
ae 





ie i 

I know nothing about the experience of 
others, but everybody who is acquainted 
with the English people knows that if any- 
thing of this kind is put on the market with 
the backing of an influential name they will 
continue to use it right along, however it 
works. 

I make another statement, which perhaps 
Mr. Ray may see fit to correct. I have sub- 
stituted in place of the Ramsbottom ring in 
my practice for many years cast-iron rings 
bored eccentric, the thin side about half the 
thickness of the other, and cut at the thin- 
These have worn admirably, 
though it was generally found desirable to 
ease the points a little. 


nest point. 


Now comes the demonstration, showing 
that to obtain an exactly uniform expansive 
action in such a ring, the opposite extreme 
depths or thicknesses should be about three 
to one. 





The rings wore 


The wear is| 
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Boiler Feed Pumps. 


A LECTURE DELIVERED BY FRANK H. POND, M. 
BEFORE THE BROTHERHOOD OF STATION- 
LOUIS, 


E., 


ARY ENGINEERS OF ST. MO. 


The boiler feed pump was not used until | 


earliest 
which 


about 1780. The written account 
of mechanism in heat to 
perform work by means of steam, is con- 
tained in the work entitled ‘‘ Pneumatics, 
written by Hero, a philosopher of Alexan- 
130 years before the Christian 


made 


is 


” 


dria, about 
era. 
duction of rotary motion is one of great 
ingenuity, and has all the qualities of a 
true and efficient steam engine, except in 
size. These engines are more expensive in 
the usecof steam than ordinary engines, 
and travel at an inconvenient speed ; but in 


other respects they are quite as effectual, | 


and their construction is extremely simple 
and inexpensive. 


This engine is often called ‘‘ Hero’s 
engine,” and the construction is described 


by him as follows: ‘‘ Let a boiler be set on the 
fire and nearly filled with water, and let its 
mouth be closed by a cover which is pierced 
by a bent tube whose extremity fits exactly 
into a hollow sphere; but at the opposite 
end of the diameter (of the sphere) let 
there be an iron axis support- 
ed from the top of the cover, 
and let the sphere have two bent 
pipes at the ends of a diameter 
of the sphere, perforated there- 
with and bent round in opposite 
directions; and let the bends 
make right angles and be in 
the plane perpendicular to the 
axis. Then it will follow that 
the boiler being heated, the 
vapor passing through the tubes 
into the sphere will rush out 
through the reversed pipes, and 
whirl the sphere round on its 

axis.” 
It is very evident that when 
the water inthe boiler has all 
converted into steam, the 
sphere will cease to revolve and 
the boiler must be allowed to cool, be re-filled 
and the water converted into steam before 
the sphere will commence revolving again. 

The next improvement in the manner of 
feeding boilers which is of interest to us, is 
in connection with Savery’s engine, on 
which he obtained a patent in 1698. This 
is, properly speaking, a ‘‘ water elevator.” 
A brief description of this apparatus may 
not be out of place. 

Steam from the boiler is admiited into a 
chamber to expel the sir; the valve to the 
boiler is then closed and water is run into 
the chamber, and the steam is condensed, 
making a partial vacuum, into which the 
water from the well driven. Steam is 
again admitted to the chamber from the 
boiler forcing the water out and up into an 
elevated tank. 


been 


is 


Savery used two boilers, 


| one larger than the other. 


1 regard it as a very valuable con- | 


tribution to engineering constructive science. | 


Cuas. T. Porrer. 
N. 


Schenectady, 


Baldwin Locomotive Works. 

From the first day of January to the first 
day of July this year, the Baldwin Locomo- 
tive Works have turned out three hundred 
and nineteen locomotives. 
record cannot be beaten by any locomotive 
works in Europe. 

et 

The hot wave has been getting in its work 
in England in the way of buckling railway 
rails screwed up too tightly at the joint. 
If can take statements literally the 
divergence from a straight line has, in some 


we 


cases, been as much as nine inches. 
oe 
The French steamship Champagne has 
beaten the record by making the voyage 
from Havre in seven days. 


Allowing for 
distance, this beats the records of both the 
As to the idea of upsetting a three-legged | Umbria and the Etruria. 


We believe this | 


Steam for the engine is drawn out of the 


larger boiler. A pipe connecting the two 


boilers is run from the top of the larger | 


through the top of the smaller boiler, and 
extends down within eight inches of the 
bottom of the smaller boiler. There is a 
check-valve in this pipe opening towards the 
larger boiler. The operation is as follows: 
Both are filled with water to the 
proper height; a fire built under the 
larger boiler, and steam is generated in it 
and used in the engine until the water is 
lowered to a level that needs replenishing. 


boilers 


Is 


Then fire is made under the smaller boiler, | 


all outlets from it being closed, except that 
; the 
pressure of the steam increases until it ex- 
ceeds the pressure in the larger boiler, when 


which connects with the larger boiler 


the check-valve raises and the water passes | 


| from the smaller into the larger boiler, until 
|the water is lowered in the smaller boiler 
|down to the end of the connecting pipe. 
| Cold water is then run into the smaller 
| boiler from a tank, elevated to a sufficient 
| height to overcome the pressure of steam, 
thus reducing the pressure in the boiler by 


condensation; the check-valve at the same 





The instrument described for the pro- | 
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| time closes the connection with the larger 
boiler. The smaller boiler again being 
filled to the proper height, it is in a condi- 
'tion to replenish the larger boiler. Thus, 
| the steam could be generated continuously 
{in the larger boiler, the height of water in 
either boiler being determined by gauge 
cocks. This arrangement worked very 
well. It must be remembered that the 
steam pressure used at this time was little 
more than that of the atmosphere. 

The first engine that was 
operated by means of a cylinder and piston 
was invented by Thomas Newcomen, about 
1710. It was single acting, the steam rais- 
ing the piston, and the atmosphere forcing 
it down, when a vacuum is formed by con- 
densing the steam below the piston. He 
also used a walking beam. The pressure of 
steam in his boiler was balanced by a 
column of water, which also answered as a 
| means of feeding the boiler with water. 

Brindley, in 1718, added a float in the 
boiler, arranged to regulate the admission ot 
feed-water to the water column. 

The improvements of Smeaton (1767) 
were chiefly in the greater care of construc- 
tion of the engines, and a better proportion 
and arrangement of the boiler, without 
applying any new principle to their con- 
struction. The steam engine, as it left the 
hands of Smeaton, was a mere pump, ex- 
travagant in use of fuel; even when used to 
raise water it could only be employed to 
advantage when the cost of coal was small. 

The transformation of this rude machine 
into the modern steam engine was the work 
of James Watt, and certainly history can 
furnish no other example of so magnificent 
an improvement having been achieved by a 
single individual. Watt’s inventions were 
all important and complete, and the de- 
scription of them would be so interesting 
that we do not like to pass them over with- 
out a brief notice; but his inventions were 
principally confined to the steam engine, 
and it would, of course, be foreign to our 
paper to enter into a detailed description of 
them. 

Watt invented the boiler feed-pump and 
applied it to his engines about 1780, it being 
operated from the walking beam taking 
water from the hot well and forcing it into 
the boiler, thus keeping up a continuous 
supply while the engine is in operation. 

As the steam boiler became extensively 
introduced it was found necessary to have 
a feed-pump independent of the engine, for 
in many cases it was not advantageous to 
have the pump connected directly with the 
engine, and often no engine was used. 
The independent direct-acting boiler feed- 
pump is an American invention, and was 
introduced about 1840. Tbe steam cylin- 
der of this pump was supplied with steam 
through a pipe which had a valve at the 
other end within the boiler. This valve 
was controlled by a float, which, by its 
rising or falling, supplied more or less steam 
and allowed the pump to run faster or 
slower, according to the height of the water 
in the boiler. 

The slide-valve, controlling the admission 
of steam to the cylinder, was acted upon by 
aspring compressed by the action of the 
pump so that it remained at rest, until at the 
proper time, when, by the further motion of 
the pump, the spring was released, 
moved the valve. 


successful 


and 
This was the beginning 





of the numerous class of inventions that 
followed for storing power to act upon the 
steam valve. In some, an application was 
made by the force of gravity, the moving 
piston being caused to lift a weight, which, 
passing a neutral point or center, at the in- 
| stant of piston stoppage, acted on the valve. 
The momentum of the piston was also ap- 
plied as the force to move the steam admis- 
sion valve. The general principle involved 
in the construction of the independent feed 
|pump is the combination of a pump with 
the steam cylinder that drives it by direct 
|action without the intervention of a crank, 
| fly-wheel or any other device for producing 
|rotary motion. The construction of the 
| earliest form of independent feed-pump is 
as follows: 


The steam cylinder was similar 
in all respects to that of an ordinary high 
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pressure engine, with the parts as usually 
constructed for the admission and emission 
of the steam. The piston rod was prolonged 
and attached to the water plunger of a 
double acting pump. The tappet arm was 
fastened to the middle of the piston-rod, and 
the tappets on the rod were struck at each 
end of the stroke, in order to change the 
position of the steam valve andadmit steam 
to alternate sides of the piston. The steam 
valve was prevented from stopping directly 
over the ports, and excluding the steam 
from either end of the cylinder, by a pecu- 
liar arrangement of the water passages in 
the pump, so that the resistance was reduced 
or relieved at or near the end of the stroke, 
and thus a momentum was suddenly gen- 
erated, amply sufficient to throw the valve 
wide open. This plan was simple and effect- 
ive. The next step taken in the improve- 
ment of the direct acting steam pump was 
to act on the main steam valve by means of 
a secondary or sub-cylinder and piston, to 
which steam was admitted by a sub-valve 
actuated by the main piston at the end of the 
stroke. This is the plan now most extens- 
ively used, the numerous variations and 
modifications of which have not changed 
its general character. As this form of valve 
motion is in such general use, it may be of 
interest to explain its action more in detail. 
It must be very evident that if the main 
steam valve derives its movement solely 
from the piston, that when this valve reaches 
the center of its stroke, in which position 
the ports leading to the maincylinder would 
be closed, no steam could enter the cylinder 
to act on the piston, and the pump must 
consequently come to a rest, because its 
momentum would not be sufficient to keep 
itin motion, and the main valve would re- 
main in its central position or ‘‘ dead center.” 
To shift this main steam valve from its cen- 
tral position and admit steam in front of the 
main piston (whereby the motion of the 
piston is reversed and its action continued) 
some agent, independent of the main piston, 
must be used. This agent is a supplemental 
or valve-driving piston. This supplemental 
piston consists of two piston heads con- 
nected together and working in independ- 


ent cylinders at each end of the valve 
chamber. 

The main valve, which controls the ad- 
mission of steam to and the escape of 


steam from the main steam cylinder, is di- 
vided into two parts. The lower part is 
connected directly to the valve rod, which 
derives its motion from the steam piston, and 
slides upon a seat on the mainsteam cylinder, 
and at the same time affords a seat for the 
upper part of the valve, which derives its 
motion from the supplemental piston, and 
slides upon the upper face of the lower part 
of the main steam valve. Their operation is 
as follows: We will suppose the piston is 
moving towards the left. The lower part of 
the main valve, which has three ports 
through it, corresponding with the ports in 
the steam cylinder, will be at the right-hand 
end of the steam chest. The upper part of 
the valve, which is a plain D valve, is at the 
left-hand end of the steam chest, covering 
the left-hand port and center port of the 
lower valve. When thus arranged, steam 
is admitted into the cylinder through the 
right-hand port, driving the piston towards 
the left, while the exhaust steam passes out 
through the left-hand port in the lower part 
of the valve, under the upper part of the 
valve, and through the center port of the 
lower valve into the atmosphere, the sup- 
plemental piston being situated at the left- 
hand of the There also 
two ports connecting with the end of each 
cylinder, in which the supplemental pistons 


steam chest. are 


move. 

As the steam piston reaches the left-hand 
end of the cylinder, the outside valve mo- 
tion connected with the piston rod moves the 
valve rod and lower part of the main steam 
valve to the left. This movement of the 
lower part of the main steam valve opens 
the port connecting with the left-hand cyl- 
inder of the supplemental piston, admitting 
steam behind it, and forces it from left to 
right, carrying with it the upper part of the 
main steam valve, thus uncovering the left- 
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hand port in the lower part of the main 
valve, which admits steam to the left-hand 
end of the cylinder, reversing the motion of 
the pump, and driving the piston from left 
to right. Operations similar to those al- 
ready described will follow when the piston 
approaches the right-hand end of the cyl- 
inder. By this simple arrangement the 
pump is rendered positive in its action; 
that is, it will instantly start, and continue 
working, the moment 
into the steam chest. 
We also have the feed-pump built on the 
general principle of the rotative steam en- 
gine, with a crank and fly-wheel, and an 
eccentric to operate the valve, ora fly-wheel 
with yoke arrangement to control the move- 
ment of the piston and valve. 

Single direct-acting pumps may be divid- 


is admitted 


steam 


ed into two classes: pumps with outside 
valve gear, or those having some of the 
moving parts which act to operate the valve 
outside the cylinder, and pumps _ having 
their valve gear inside, no moving parts 
being visible when the pumpis in operation, 
except the piston rod. It has been shown 
that no direct-acting steam pump can re- | 
verse its motion without the use of a sup- 
plemental piston to move the main steam | 
valve in a direction opposite to that of the 
piston, but where two direct-acting pumps 
are placed side by side, and move in oppos- 
ite directions, and the steam valve of one 
pump is connected directly with the piston 
of the other, it simplifies the arrangement, 
and a plain D valve can be used without 
the use of any supplemental piston in the 
steam chest. 


operate pumps that the water is drawn into 
a pump by means of what is called * suc- 
tion.” 
to a pump, as we have already shown. 
therefore 
should be larger than the delivery pipe, 
because friction is overcome in the suction 
pipe by the atmospheric pressure only. 


pipe is usually made about one-half the 
are: 
in size if it is very long, and also be pro- 
vided with a foot valve. 
is usually made about one-third the area of 
the piston. 
there should be a vacuum chamber placed 
on it as near the pump as _ possible. 
advantages of the vacuum chamber on the 
suction pipe are as 
direct-acting pump the flow of water into 
it is started and stopped at each stroke, and, 
of course, produces a shock on the pipe and 
valves ; 
greater the shock. 
vacuum chamber is placed on the suction 
pipe. 
perfect vacuum in the suction pipe, three 
would be 
to 
caused by the stoppage of the flow of water, 
and the water would simply rise in it, but 
practically 
vacuum in the suction pipe, and hence there 
always is some air in the vacuum chamber, 
which becomes expanded, and _ its elastic 
force prevents the shock and causes the 
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There appears to be a belief by many who 


There is no such thing as ‘* suction” 
It 
follows that the suction pipe 
In single-boiler feed-pumps the suction 
of the piston, and should be increased 
The delivery pipe 
If the suction pipe is very long, 
The 
follows : 


In a single 


the longer the suction pipe is, the 
To relieve this shock a 


Theoretically, if we could produce a 


in the vacuum chamber 
shock 


no air 


act as a cushion to receive the 


we never produce a_ perfect 


water to flow uniformly into the pump eylin- 
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Hence, the duplex pump is essentially 
two direct-acting pumps placed side by 
side, their valve motions being so arranged 


that the motion of one pump acts to 
give steam to the other, after which it 
finishes its own stroke and waits for its 


valve to be acted upon before it can renew 
its motion. The crank fly-wheel 
pump and the belt pump form separate 
classes. The principle of the action of 
a pump follows : the 
piston to be at the end of its stroke, as 
it moves away from the cylinder head a 
partial vacuum is formed in the pump 
cylinder, more or less complete, according 


and 


is as Supposing 


to the perfection of the working parts and 
tightness of the joints in the suction pipe. 
The suction valves will be forced upward 
by the water rising into the pump, which is 
forced up into the space between the cylin- 
der head and the receding piston, by the 
pressure of the air on the exposed surface 
of the water in the well ; in other words, by 
removing the pressure of the air from that 
portion of the water covered by the suction 
pipe, that portion is forced upwards by the 
pressure on the remaining portion of its 
surface. On the return stroke, the 
valves close, and discharge valves open, and 


suction 


the water is forced out of the pump. 

It is easily understood that the height to 
which the water above the discharge valves 
can be raised is only limited by the power 
with which the piston is moved, but the 
height to which the water under the dis- 
charge valves can raised the 
natural level of the water in the well is 
limited by the law of nature to about 34 
feet; that is, if a perfect vacuum could be 
produced in the pump cylinder, the level of 
the bottom of the discharge valve could not 
more than 34 feet above the surface of 
the water-in the well. 


be above 


be 
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filled 
vacuum chamber should 
be at least twice the capacity of the pump 
cylinder. 

An air chamber should be placed on the 


der, insuring its being properly at 


each stroke. The 


delivery pipe to prevent the shock and in- 
sure a uniform discharge, and should have a 
capacity of from three to four times the 
capacity of the pump cylinder. 

With duplex pumps the air and vacuum 
chambers need not be as large, because the 
flow is more uniform, but we think they are 
an advantage with a long suction pipe, and 
with heavy pressures or long delivery pipes 
on any style of pump. 

The most important part of a pump is ifs 
valves. The pump may be of good design 
in other respects, but its performance will 
be seriously affected if the valves are of an 
unsuitable type, or bad in workmanship 
and design. <A great portion of the power 
lost ina pump is largely due to these de- 
fects. 
fold. 


passage of the water. 


The duty of a pump valve is two- 
First: it should afford an unobstructed 
Second: it should 
close the passage entirely, and prevent any 
return of water in the contrary direction. 
The flat disk valves generally used in boiler 
feed-pumps are made of soft rubber, hard 
Soft rubber is used for 
cold water, as it makes a closer joint on the 


rubber, and brass. 


seat, thus reducing the slip to a minimum. 
Hard rubber and brass valves are used with 
hot water. We prefer hard rubber, as it re- 
quires no grinding, and where there is sedi- 
ment in the water, the valve always wears 
out,never the seat, which is an important con- 
sideration; for with the brass valve both the 
seat and the valve are worn away in grind- 
ing the valve in, and unless done by an 
expert the valves leak more after they are 
ground than they did before. 

As water expands by 


heating, a pump 





that would be large enough to furnish a 
given quantity of cold water would not be 
of sufficient capacity if the water was heat 
ed. In pumping hot water it is always best 
to have the supply above the pump. 

Many writers give as a rule for the capac- 
ity of a boiler feed-pump, that it should be 
of sufficient size to deliver one cubic foot or 
74 gallons of water per hour, per horse- 
power developed by the engine, when run 
With the 


ern non-condensing steam engines that will 


ning at slow speed. use of mod- 
develop a horse-power on a consumption of 
less than 30 Ibs. of water per hour, per horse- 
power, or about one-half a cubic foot, we 
think it is unnecessary to provide for such a 
We generally allow 4 gal 


large capacity. wi 
38.2 Ibs. of water per horse-power, 


lons, or 
per hour, where anautomatic engine is used, 
and 6 gallons, or 49.8 Ibs. of water per hour, 
per horse-power, where a slide valve engine 
is used. This amount of water being de- 
at about one-half the number of 
given in the tables of capacities in 


livered 
strokes 
the pump trade publications at 
piston speed of about 50 feet: per minute. 


or say a 
As all the tables give the capacity of a 
pump per minute, and as the horse-power is 
calculated upon the consumption of water 
per hour, our short rule for general practice 
is, to divide the horse-power to be developed 
by ten, which gives the proper capacity of a 
boiler feed-pump at a piston speed of 50 
(fifty) feet per minute. 
oe 
A Tar Burner, 


By Frank H. Treacy. 


The use of crude oil asa fuel agent has 
been tried, in various ways, with varying 
success for years. A recent article announc- 
ing the success of a new burner in use on 
a locomotive on the Penn. R. R. reminded 
me of a successful experiment made by 
the 


he 


my brother in 
Works, Being 
unable to dispose of the gas tar at a profita- 
ble figure, he decided to burn it in the retort 
furnaces in place of coke, and after a num- 
ber of experiments constructed a 


Poughkeepsie Gas 


of which is manager. 


simple 
burner which operated successfully. The 
sectional cut shows the construction of the 
burner, which, by the way, was made en- 
tirely of ordinary iron pipe and fittings. The 
{ pipe a@ was connected to a tank which 
was about 10 feet above the burner; in this 
case the tank was on top of the bench of 
retorts. A globe valve was put on the pipe 
the tank the burner, at a 
convenient point, for the purpose of regula- 


a between and 


ting the flow of tar to the burner. 


4, diameter 4 


The pipe 


inch, was connected to a 
boiler from which the steam supply was 
drawn. Pipe d was used to draw off the 
water of condensation when starting the 
burner. One end of the steam pipe ¢ was 


closed from }” to 4’ in diameter, thereby 
forming a nozzle, as shown in cut. 

The discharge pipe e was }” diameter and 
18” in length, and was put through the 
mick front of the bench at a point about 
midway between the furnace bars and the 
the A block of 
fire brick was placed at the rear end of the 
from the 
direct action of the flame, the heat of which 


was intense. 


bottoms of lower retorts. 


furnace to protect the back wall 


The space in the furnace below 
the burner was nearly filled up with coke 
dust. 


To obtain the it was found 


necessary to have at the boiler a steam press- 
ure of not less than 40 pounds, and that the 
steam should be as dry The 
tar wasrun througha fine netting, to remove 
any dirt 
around the steam pipe ¢. The consumption 
of tar with this burner running continuously 
for twenty-four hours, connected to a bench 
of five retorts, no other fuel being used, was 
24 barrels. During the above time the re- 
torts were charged every four hours, and 
6,000 pounds of coal were carbonized. The 
same work would require about 40 bushels 
of coke when the tar burner was not used. 

After being once properly regulated, and 
the tar and steam supply were kept constant 
the burner required no more attention than 
}a good injector. The combustion was so 
perfect no smoke could be observed escap- 
ing from the chimney. 


best results 


as possible. 


which might stop up the space 
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The Fuel Question. 


Just now the most absorbing question in 
many localities in this country has relation 
to the probabilities of finding natural gas. 
The gas fever of the present day bears a 
striking resemblance to the oil fever of 
| twenty-five years ago. Companies are 
|being formed to bore for gas in most 
| places where there is reasonable prospect 
|of finding it, and in many places where the 
| probabilities are very remote. 
| If half the accounts published about 
| great finds of natural gas were true it might 
| 





be expected that an entire revolution in 
|the fuel problem was imminent. But while 
gas may have been found everywhere that 
it is reported to have been, a great many 
have learned by unpleasant experience that 
it did not pay to find it. Striking gas that 
flows at a light pressure, oozes vut, so to 
speak, is an unprofitable experience that 
has aggravated a good many searches. 
But of this kind are heralded 
by the press and multiplied in the imagina- 
tion. In this way many places get the 
reputation of being blessed with gas fuel, 
when in reality enough gas will never be 
brought to the surface to do them any good, 
or much harm, except the loss of a few 
thousand dollars in fruitless endeavors to 
bring about the impossible. The places 
where natural gas is found so as to be of 
any great value are much fewer than is 
popularly believed. 

While there is economy in the use of 
natural gas compared with coal, the differ- 
ence in cost is not so great as is generally 


occurrences 


represented. The differenceis mainly in the 
greater convenience of the gas, greater 


In some 
places the price of gas is yet kept low, but 
as the piping for and distribution of gas is 
fast getting into the hands of large com- 


cleanliness, and economy of room. 


panies, there is, reasoning from analogy, 
every reason to believe that the cost to con- 
the 
But even then the matter of 
convenience will make it a favorite fuel for 
|many purposes, and will doubtless excite 
| inventors to devise better means of making 


sumers will be mainly governed by 
price of coal. 





cheap gas from coal; this, it is believed by 
many, willbe in a few years the favorite 
fuel when large quantities are used. 

In the there is no reason for 
| manufacturers who are situated so as to get 
cheap coal to contemplate the extinction of 
their business through the competition of 
natural gas. With such abundance of coal, 
so easily brought to the surface, the fuel 
question in this country will take care of 
| itself for some thousands of years to come. 


meantime 


Learning a Trade, 


The Jewelers’ Journal argues 
wisely 
the shop. 


we think 
in favor of boys learning a trade in 
It says: 

When a boy has once gained the practi- 
cal knowledge which every boy of the 
least ability will naturally acquire in a shop, 
he is fitted to convert the knowledge which 
a college or university course offers him 
into useful wisdom. 

The greatest fallacy of modern educa- 
tionalists is that a boy can better be taught 
to do something by theory than he can learn 
to do something by practice. This has 
never proved true, and there is no reason to 
believe that it ever will. There are thou- 
sands of college graduates in this country 
to-day whose prospects of getting a living 
are extremely because they 
know nothing except what they were taught 
at college. On the other hand, there are a 
great many who have had their ideas broad- 
ened by a college course, and are corre- 
spondingly benefited thereby. Simple as the 
whole matter is, there are many who cannot 
be made to see it, and they are helped along 
sometimes, in their blindness, by those who 
ought to know better. Theidea that a college 
course alone will fit a man to get a decent 
living is as fallacious as the idea that such 
a course cannot be made to help him in get- 


precarious, 
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what you may acquire at some institution | 
of learning to get you comfortably through 
the world. The failures will be a hundred 
to one. On the contrary, do not despise 
what you may learn at schools and colleges. 
This will be a mistake, though not so fatal 
as the one first named. 

We have no faith in the idea that appears 
to be gaining ground, and which is seriously 
set forth by some very intelligent people, 
that a man may have too much school edu- 
cation; that it may unfit him for 
where he is not required to use it. 


duties 
Upon 
this theory a man who shoveled gravel for a 
living ought not to have any education to 
speak of. We believe it would be a good 
thing if he had a college education—of the 
right kind. His feelings would not be se- 
riously hurt by his occupation, if he saw 
others, as well educated, doing the same 
kind of work. His school education might 
not assist him in his work; but it could be 
made a source of pleasure, and the prob- 
abilities are that he would be a_ better cit- 
izen than if densely ignorant. Nor have 
we any faith in the opinions frequently set 
forth of late, that a man can have so much 
special education as to warp his mind to 
such an extent that he cannot go on in in- 
vestigation, in the same line, beyond or out- 
side what he has learned, whereas without 
this education he would bave been able to 
have done so. In other words, that special 
education may so stultify a man as to pre- 
vent his reaching, as an investigator in the 
same line, the position he would have 
reached without this education! <A suffi- 
cient reply to this argument is that when a 
man’s of the kind that 
learns to discredit a thing to-day that he ac- 
cepted yesterday, then his education is de- 
fective in one very important respect. It 
would be safe to go so much farther than 
this as to 


education is not 


say that, if a man would not do 
this in spite of educational influences, he is 
not made of the right stuff for an investi- 
gator. 

But aside from the undoubted advantages 
of school education—technical, for instance, 
fora mechanic—we believe that the place for 
a boy to learn to forge iron and steel is in the 
smith’s shop, and the place to learn to do 
the work of fitting and putting them to- 
gether as machines and machinery is in the 
machine shop. 

° > 
Gerard B, Allen, 

Gerard B. Allen, one of the oldest and 
most prominent citizens of St Louis, died 
unexpectedly at Richfield Springs, N. Y., 
recently. Mr. Allen was the founder and 
president of the Fulton Iron Works, of St. 
Louis, and the president of the Missouri 
Republican newspaper, and was identified 
with the most important building, commer- 
cial, and social enterprises of St. Louis. 
From the time of its organization to the 
present he had been president of the St. 
Louis Commercial Club. 
as that of 
scribers. 


We recognize his 
name one of our earliest sub- 
8 salle 
The proposition of Prof. Vose, of Massa- 
chusetts, that the State shall take the matter 
of bridge inspection in hand—railroad as 
well as every other kind of bridge—is a 
good one, but it will by no means cover all 
that is desirable. The Professor says: 
‘*Nothing but perpetual inspection by the 
very best of experts, backed up by a judi- 
cious method of informing the public from 
time to time just how safe the bridges are, 
will prevent these terrible disasters.” The 
weak point here is that no kind of inspec- 
tion short of demolition will show the con- 
dition of an iron or steel bridge after years 
of service. All the experts in the world 
could not, in any other way, tell ** just how 
safe” The deteri- 
oration of iron or steel subjected to jar and 


such bridges are, or were. 
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sonable security is to condemn all the ma- 
terial of steel or iron bridges after a certain 
interval, depending upon the conditions of 
use, just as railroad companies condemn 
car axles after a specified mileage. Prof. 
Vose’s plan would undoubtedly prevent 
much criminal practice in the neglect of 
bridges, and in using them in service they 
were never intended for, and to that extent 
would serve a good purpose. 

a keene 

Power and Work, 


One of the most frequent questions we 
‘*Which takes the 
most power ?” followed by a statement of 
the conditions. These questions, when the 
varied conditions relate to friction, are not 
always easy to answer, but when the 
changed conditions are such that the final 
results are changed, then they can gener- 
ally be readily answered, provided the re- 
sults are plainly indicated. 

Take the question recently asked, in sub- 
stance: Does it require as much power to 
drive a fan when the blast is shut off as 
when it is open ? 

Only this need he considered: In which 
case is there the most work done? If that 
can be answered, then we have the answer 
as to which takes the most power, for we 
‘cannot do the work without paying for it. 

Another case often brought up, and about 
as often decided and proven wrong (by 
stopping too quick or beginning too late) is 
this: Which takes the most water to lock, a 
light boat or a heavy one? The true reply 
is reached when it is considered in which 
case the most work is done. The law holds 
good in this as in all other questions of its 


class. 


are asked to answer is: 


One of the best examples called to mind 
was the testing of a Bradley hammer by an 
Emerson dynamometer. When set running 
with the hammer striking the anvil it took 
perhaps one-half horse-power, but when a 
bar of red-hot iron was being worked the 
power required was three or four times 
greater, although the blows were less fre- 
quent, the hammer head raised a much less 
distance, and the noise appeared to indicate 
less work. But the indications were decep- 
tive. The work was being done when the 
iron was being forged, and the law held 
good; it took power to doit. The hammer 
striking the anvil bounds to nearly the 
height it falls from, and so takes but a small 
amount of power to keep up the motion. 
In forging the iron there is no bounding— 
no recoil. 

In the verification of a large majority of 
our known facts, the fact is first discovered, 
then disputed, then proved, and then the 
reasons, previously overlooked, are traced 
out, and the fact (which is no more a fact 
than it was at first) is called a scientific 
fact. 

ae vt = 

Those who have strong faith in the posst- 
bilities of electricity have been telling us 
that our street cars can be propelled by its 
half the present cost. It 
would be a good thing if they would “ show 
their faith by their works.” New York 
city is a good place to practice on, and we 
wish them abundant success. As we have 
said before this, the spectacle of overworked 
horses dragging cars along the streets is 
about the most unmechanical sight possible. 
If the electrical experts will only stop in their 
exhaustive work of priming the daily press 
long enough to get their motors in success- 
ful operation on a few street lines in New 
York, the majority of citizens, including 
the Society for the Prevention of Cruelty 
to Animals, will bless them. It may, in 
time, occur to electricians that most people 
believe there is a good deal more ery than 
wool in what they say. Talk will not do 
good service much longer; 


use at about 


it will not even 
boom the stock of electric motor companies. 





concussion, as in the instance of bridges, is 
something that almost literally nothing is 


revealit. It is better to comprehend this 





ting along in the world. The best advice, 
in our opinion, that can be given boys 





in this respect is: Do not depend upon 





|factin the beginning than to cultivate a 
| false feeling of security based upon untena- 
| ble grounds, The only way to obtain rea- 


known about; no inspection practicable will | 


a ea SES 

Those who are earnestly looking for a 
solution of the so-called ‘labor problem” 
| may do worse than to look after the out- 
'come of an experiment made by the Minne- 
| apolis Knights of Labor. Something more 
| than u year ago they bought a tract of land 
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l 
upon which 250 extremely poor families | 
settled. They had literally nothing to start 
with, yet after a year they are beginning to 
accumulate property, and there every 
reason to believe that they will find them- 
selves well to do in a few years. 

——__ > oe ___—_- 


is 


An item has been going the rounds of the 
press for time to the effect that a 
steel casting made for the Government 
cruiser Charleston, the casting requiring the 
melting of 30,000 pounds of steel, was the 


some 


argest ever made in this country. As a 
matter of fact several steel castings have 
heen made at the Cambria Iron Works, 


Johnstown, 
each. 


Pa., weighing 40,000 pounds 


PIONS ans 
i Fsens 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invart- 
ably be accompanied by the writer's name and address. 
If so requested, neither name, correct in iteals nor loca- 
tion will be published. 














336) F. C., Toronto, asks: In what 
numbers of the AMERICAN MACHINIST can I get full 
instructions for making blue prints, including the 
construction of printing frame? A.—May 29, July 
31 and August 14, 1886. 


337) J. B., Dallas, Tex., and A. W., 
Newark, N. J., who inquire about ports for small 
engine cylinders, will find rules for proportioning 
ports in the AMERICAN MACHINIST of September 5, 
1885. These rules will apply to stationary engines 
as well as to locomotives. Bridges are very com- 
monly made about the same thickness as the 
metal in the walls of cylinder. To cut off at three- 
quarter stroke, make the outside lap 1 64 inch less 
than the width of steam port, and give the valve 
sufficient travel to just open the steam port. For 
later cut-off give less outside lap and travel. Give 
little or no inside lap. 


(338) A. B. C., Delano, Pa., writes: 
Please instruct me how to calculate the strain on a 
guide; the diameter of the cylinder, length of 
stroke, steam pressure, length of main rod and 
position of crosshead being given. A.—See last 
issue and the issue of the AMERICAN MACHINIST of 
July 23, 1887, pages 2and 3. What is the pressure 
of the crosshead against the slides in a locomotive 
with cylinders 20 inches diameter, 24 inches stroke, 
120 pounds steam pressure, main rod 66 inches 
long? Also the pressure of crosshead against the 
slides, with the former 8 inches from the end oi 
stroke? A.—You did not state the amount of play 
of axle-box in pedestal ; if the center of cylinder ts 
above the driving axle, as is often the case, then 
this distance should also have been given. In last 
issue you will find rules given by which a solution 
of your problem can be obtained. 


(339) E. B. M., Millerton, N. Y., writes: 
Take a Corliss condensing engine, close the throt- 
tle, disconnect the steam valves, close the ports,or, 
in other words, shut off all communication with the 
boiler, and will the engine continue torun? If so, 
why? I think it will not run. A.—Your conclu- 
sion is right. Under the conditions named, after 
one revolution the pressure, or vacuum, will be the 
same on each side of the piston, and all the air 
pumps in the world will have no effect whatever in 
moving the piston. If the engine would run under 
these conditions, the question of perpetual motion 
and power for nothing would be solved. If the 
throttle and steam valves leak, the engine 
may run. In that case, the steam that leaks into 
the end of cylinder which is open to the condenser 
will be condensed, while that which leaks in the 
other side will move the piston. 


340) J. F. B., Carbondale, Pa., 
1. What is wrong with injectors and inspirators 
that will prime all right, but as soon as you turn 
the current of water into the boilerit breaks? A.- 
We cannot tell without knowing the circumstances 
under which they are used. Judging from the tone 
of your letter, we believe it is the want of expert- 
ence in using them. 2. Is castor oil as good to pre- 
vent rubber belts from slipping on the pulleys as 
boiled linseed oil? A.—To decide which of the 
two oils is the best would require a number of 
experiments with the resultstabulated. Tables of 
this kind we believe do not exist—at least we have 
not seen any, and tnerefore cannot positively say 
which oil is the best for the purpose mentioned. 
We are of the opinion that the result of using 
elther of these oils is about the same. 3. 
oi! injurious to rubber belting? 
{s not injurious to rubber belting. 


341) S.A.5., 


asks: 


Evansville, Ind., writes: 


i 
problem is correct: 
82 Jegrees, and depth of seat is 4 of an inch; 
safety valve is to lift 34 of an inch; 


the 
and to give an 


‘ning of 14 square inches, what should be its 


Is castor 
1.—We believe it 


lease let me know if the solution of the following 
A safety valve has a bevel of 


an inch 


5-16 of an inch. 


— 384 sixteenth inches; 384+5=76 8, which is the 
in sixteenth inches; 76 8+16- 
cumference in inches; and 4.8+3.1416 


which is the diameter of the valve. 


-1.52 inches, 
A.—You have 


face of the valve and that of the seat by measure- 
ment, and called it 5 % of an inch; assuming that 
this is correct, then your answer is also correct. 
But your manner of obtaining this result is a 
roundabout way; you could have obtained the 
same result in the following manner: Divide the 
required opening by the shortest distance between 
the face of the valve and that of the seat; 
tient will be the circumference in inches; 


valve will have been obtained, thus: 


1.50+5-16=4.8, and 
4.8+3.1416=1.52 inches = diameter. 


and that of the seat can be found as follows: Sub- 


will leave 58 degrees: 
sine of an angle 
lift of the valve, namely, * of an inch; 
product will be the distance required. 
to this rule, you will find that this distance is a 


then multiply the natural 


of 1.52 inch. 

















Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 





New Book for Machinists. 

Link-Belting. 

Send for catalogue of Link-Belting. 

Over 50,000,000 feet of Link Belt in use. 

Link-Belt Machinery Co., Chicago and N. Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 
AirCompressors, Rock Drills. J.Clayton,43 Dey st., NY 
Exhaust Tumbl’g Bbls. Henderson B’s., Waterb’y,Ct. 


Upright Drills from 20” to 36” inclusive. 
& Snyder, Worcester, Mass. 


See adv., p. 16. 


Currier 


For Improved Cooper Stoves, send to Varlety 
Machine Uo., Warsaw, N. Y. 


Light articles built toorder by the American Sew- 
ing Machine Co., Philadelphia, Pa. 


The Best Upright Hammers run b —_ are made 
by W. P. Duncan & Co., Bellefonte, 


R. Dudgeon, 24 Columbia st., New nll Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st., N.Y 


Solid Nickel-Seated ** Pop” Safety Valves. Con- 
solidated safety Valve Co., 111 Liberty st., Y. N. 


Robbs’ Patent Composition for case-hardening. 
Send for circular. F. W. Tasney, Paterson, N. J. 


Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 


**Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N, Y. 


Injectors, Ejectors, Oil Cups, Sight Feed Lubri- 
cators, etc. Arthur Appleton, 45 Cortlandtst., N.Y. 


For Sale—Very successful single-valve automatic 
Governor Patent. Address Patent, AM. MACHINIST. 


Ice and Refrigerating Machines. 124 built. and all | 
successful. David Boyle, 521 Monroe St.,Chicago, I11. 


Drawing Materials, all kinds. Get catalogue. Men- 
tion this paper. G. 8. Woolman, 116 Fulton st., N. Y. 


The Improved Tabor Steam Engine Indicator, 
made and sold by The Ashcroft Mfg. Co., 111 Liberty 
st., N. Y. 


Engine Lathes, Hand Lathes, and other fine tools. 
Assortment large; prices low. Frasse & Co., 92 
Park row, N. Y. , 


Machinists’ supplies, brass goods, m’f’rs’ supplies, 
polishing materials, all kinds wire, metals, etc. ; in 
any quantity. Jordan & Gottfried, 208 Canal st..N. Y. 


For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Punip Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 13th st., N.Y. Send for des’n. 


Curtis Pressure Regulators, Curtis Return Trap, 


for circular No. 17. Curtis Reg. Co., Boston, Mass. 


Press for sale. Quick-acting; hole in bed, 8x5 
punches to center of 13-inch sheet ; 23¢-Inch shaft; 
also four-spindle Drill. B. W. Payne & sons, 
Elmira, New York. 


Reed’s Engineer’s Hand-Book to the Local Board 
Examinations. Eleventh edition revised and en- 
larged, with 260 diagrams and 36 large plates. 8vo., 
cloth, $4.50, post-paid. Catalogue of books free. 
E. & F. N. Spon, 35 Murray st., New York. 


** Indicator Practice and Steam Engine Boonome 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and betlers. Price, $2 
post-paid. Published by John Wiley & Sons, 15 
Astor Place, New York. 


** Binders” for the AMERICAN MACHINIST. 
styles—the ‘*Common Sense,” as heretofore sold 
by us, and mailed to any address at $1.00 each, and 
the **New Handy,” mailed at 50c. each. The 








And 114 square inches of opening | 


little more than 5-16 of an inch, and consequently | 
the diameter of the valve will be 1.4+4- inch, instead | 


lift makes the shortest distance between | 
the face of the valve and that of the seat equal to} 


| 
| 
| 


circumference of the valve at the smallest opening | 
4.8, which is the cir- | 


evidently found the shortest distance between the 


the quo- 
then | 
dividing this quotient by 3.1416, the diameter of the | 
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Water-works will be built at Bessemer, Ala. 





Columbus, Ohio, requires new pumping engines. 


I. M. Watson & Co. will build a flouring mill at 
Tallapoosa, Ga. 

The Stillwater (Minn.) Gas Company will put in 
a new $18,000 plant. 





A 2,000,000-gallon pumping engine will be put in| 


at Newburgh, N. Y. 


The Wellston (Ohio) Foundry and Machine Works 
will build a new foundry. 


The Missouri Pacific Railroad shops at Dennison, 


| Tex., are being enlarged. 


The shortest distance between the face of the valve | 
tract the angle of 32 degrees from 90 degrees, which | 
containing 58 degrees by the | 


the | 
According | 


Murray & Stevenson, Anniston, Ala., will double 
the capacity of their foundry. 





Steps, such as the organization of anew company 
embracing several Madison citizens, are being 
taken looking toward the erection of a new woolen 
mill in Madison, Me. A dam across the Kennebec 
is contemplated, and a site for the mill has been 
cleared on the island. 

Some of the officers of the Williston & Knight 


Button Company, of Easthampton, Mass., have 


| bought the ivory button business of the Bostwicks, 


of Middletown, Conn., and the two will be run in 
connection. Some of the Mill River Button Com- 
pany’s machinery will go down there. 

Tlie National Labor Tribune, of Pittsburgh, Pa., 
says: “It is reported that the National Tube 
Works Company, of McKeesport, Pa., will erect at 
an early date another rolling mill adjacent to the 
one completed some time ago. A tract of land at 


| that point has been purchased by the company.” 


Cc. H. Carpenter, Kansas City, Mo., is interested 
in building a large tool and implement manufac- 


| tory, the manufacture to comprise all kinds of tools 


Frank Field is secretary of the Oak Cliff Water | 


— Company, of Dallas, Tex. 


. Hill is interested in building a saw mill and 
a pat mill at Brighton, Tenn. 


The Catonsville (Md.) Water Company expect to 
increase their capital stock to $60,000. 


G. P. Droomgoole is secretary of the new Safe 
and Lock Company, of Birmingham, Ala. 


The Anniston Ice Company, Anniston, Ala., will 


| putin new machinery of greater capacity. 


<) 
| 
| 
= 
| 





Curtis Damper Regulator. See July 16, p. 14. Send | 


Two 


former has stiff board covers, while the latter has 
flexible covers, the full page opening flat. Either 
will hold the entire 52 issues of any volume. AMERI- 
as meter? The enclosed drawing shows that °, of | CAN MACHINIST PUB’G Co., 96 Fulton st, New York. 


| 


| 
| 
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Fire at Baton Rouge, La., has destroyed the 
Baton Rouge Foundry. Insurance, $18,500. 


A cotton-seed oil mill and a guano factory are to 
be built at Cuthbert, Ga., by Rauls & Perry. 


F. Cc. & V. P. Travers will build a large brick 
factory at 518 to 528 West Fifty-second street. 

A grain elevator is to be built at Norfolk, Va., by 
the Norfolk and Western Railroad Company. 


Fred. Kehoe will build a brick workshop on 124th 
street, north side, near First avenue, N. Y. City. 


At Ord, Neb., the vote has been in favor of Issu- 
ing bonds to cover the expense of building water- 
works. 

The Fergus Falls (Minn.) Electric Light Company 
have elected officers, and will commence work 
with $15,000 capital stock. 

Charles P. Maxwell has nearly completed his 
new foundry at Lisbon Falls, Me.,and will be ready 
for business early in August. 


A saw mill and planing mill are to be built at 
De Soto, Ga., by the Americus Land and Lumber 
Company, of Americus, Ga. 

The grain elevator of the C. A. Gambrill Manu 
facturing Company, of Baltimore, Md., recently 
destroyed by fire, will be rebuilt. 

The foundry and machine shop of J. C. 
Co., Pine Bluff, Ark. 
M. Dilley & Son. 


Bocage & 
» have been leased by George 
They will enlarge both. 

The Moore Manufacturing Company, of Phosnix, 
N. Y., have receivei a boat-load of machinery 
from Syracuse, and are putting it in place. 


The Fort Payne Land and Improvement Com- 
pany, of Kansas City, Mo., own 36,000 acres of 
mineral land, and will erect iron and steel works 
and coke ovens. 


W. E. Crane, Waterbury, Conn., has devised a 
simple arrangement for drawing ellipses, which he 
will probably put on the market. It is both simple 
and inexpensive. 


A charter has been obtained by the Reading 
Steam, Heat and Power Company at Reading, Pa 


The capital is $100,000, one-tenth of which was paid 


| in before the charter was issued. 


The ears over the water supply at Mount 
Holly, N. J., has culminated in the formation of a 
pes ey a the erection of new water-works to 


| secure purer water than that now furnished. 


St. Cloud, Minn., will have a new flouring mill, 
five stories high, and will give $6,000 bonus and a 
site. Capacity to be 350 barrels a day, with facili- 


ties to increase output to 600 barrels when neces- 


} 


|} much greater capacity, 


sary. 

Sebastian May & Co., engine lathe builders at 
Cincinnati, Ohio, have removed to their large four- 
story brick shop, just completed. 
which 


This gives them 
their increasing 
business demanded. 

W. L. Atkinson, Philadelphia, Pa., will build a 
foundry, 50x125 feet, on Thirty-second street, below 
Vine street, Philadelphia; also a paper mill, 
43x140 feet, three stories, on Twenty-fourth street, 
above Vine street. 


Large deposits of clay at Austin, Minn., have 
been found valuable, and $10,000 worth of ma- 
chinery will be put in and manufacturing begin 
soon. The new water-works at Austin are to cost 


| $40,000. Austin is doing well. 


The Cleveland Stone Company have bought the 
Quinnebaug scythe-stone ledge at West Cumming- 


| ton, Mass., with the shops and the valuable water- 


power connected, and will carry on the manufac- 


| ture of whetstones on a large scale. 


The Beckett & McDowell Manufacturing Com- 
pany have issued a circular to the effect that their 
plant bas been materially enlarged, and that they 
have arranged to have their main office with the 
works, under one management, at Arlington, N. J. 

The South Baltimore Car Company 
organized at Baltimore, Md. They are bullding 
works at Curtis Bay, six miles from Baltimore. It 
is expected the works will be in operation by fall. 
The capacity of the works will be from eight to 
twelve cars per day. 


and implements used on a farm—from a traction 
engine down. Land has been bought within five 


| miles of Kansas City upon which to build works. 


The Forest Fiber Company, Berlin Falls, N. H., 
own a very valuable water-power adjacent to their 
own, for which an offer of $30,000 has been refused, 
the owners deliberating whether to enlarge their 
own operations or reserve it for the site of a cotton 
or woolen mill, for which it is admirably adapted. 


Hl. M. Jones is drawing the plans for the new 
orguinette factory at Meriden, Conn., previously 
noted, which is to be situated south of the organ 
shop. It is to be 150 feet on both Cambridge and 
Tremont streets, four stories high, of brick, and 50 
feet wide. The plans call for a splendid-looking 
building. 


The Powell Machine Tool Company, Worcester, 
Mass., has surrendered its charter, and the Powell 
Planer Company has been incorporated at the 
same place, under the laws of Massachusetts. The 
management will be under the control of A. M. 
Powell, of the old company, and E. M 
formerly with E. P. Bullard. 


F. Englehart, A. E. Foth and O. Knab, Spring- 
field, Mass., under the style of the Englehart Ele- 
vator Company, have taken out patents for a new 
elevator, and will soon begin manufacturing them. 
They have, in fact, made one, and have another in 
provess of construction. The manufacturing will 
be done in Springfield. 


. Woodward, 


In connection with the project previously noted 
of starting a new town on its line, it is stated that 
the New York, New Haven and Hartford Railroad 
will build at once 100 passenger cars, 20 drawing- 
room coaches, and 6 engines to use hard coal. The 
engines will be constructed in shops other than the 
company’s, and will be completed at the earliest 
moment. 

The granite foundation of the main building for 
the Beattie Zinc and Electric Company, Fall River, 
Mass., has been completed. The walls will be of 
brick. The building will be completed probably 
by August 10th. The smelting furnace will be 
located in the center of the foundry, where a chim- 
ney 60 feet high will be erected, 
Joseph M. Darling, the architect. 


The contractor is 


The plans and specifications for the Hydraulic 
Company's stand-pipe at Grand Rapids, Mich., 
have been completed, and the contract for con- 
struction will be let soon. It will be 165 feet above 
the low-water mark at Fountain street bridge. The 
contract will be let probably this week for the 
erection of the engine house north of the city, and 
the large well from which the supply will be 
enlarged and improved. The work of laying the 
water pipes will be pushed as rapidly as possible. 


The Globe Iron Works Company, Cleveland, are 
already engaged in enlarging their yard and put- 
ting in a large amount of new machinery. Part of 
the timber is on the ground for a new building on 
300 feet river front secured adjoining their present 
shipbuilding yard. The building will be 160 feet 
long, 48 feet wide, and will probably be complete 
within thirty days. When finished it will be fur- 
nished with a complete new outfit of tools and 
machinery. 

The Kansas City (Mo.) Switch and Frog Company, 
just organized, completed arrangements the past 
week with the Blue Valley Land Company, and 
will erect on the grounds of the company works to 
cost $100,000 The Land Company donated to the 





Frog Company six acres of land for the purpose, 
The company ts the outgrowth of the Armourdale 
Frog and Switch Company, and all the machinery 
of the Armourdale Works will be removed to Man- 
chester. 


The works now employ 75 men, but the 


new works will employ over 600 hands. J. Hi. 


| Chickering is secretary, and can give information. 
| —Jndustrial Gazette. 


has been | 


The Kansas City Commercial says of the McMillan 
Car Works at Minnaville, Mo., which we have pre- 
viously noticed: **The McMillan Car Works, at 
Minnaville, will be one of the largest in the coun- 
try. The size of the car-wheel foundry building 
will be 85x221 feet. The roof will be supported by 
double trusses, doing away with the necessity of 
posts, and affording more room on. the floor below. 
The size of this building will admit of eight floors, 
with a capacity of 200 wheels per day. The other 
building will be devoted to the manufacture of 
soft castings, and will be 65x150feet. A huge crane, 
with a diameter of 100 feet, will be placed between 


| the two foundry buildings to hoist iron from and to 


tracks 
be 


the railroad and buildings. Overhead 
tracks will to gather the mouldings 
throughout the foundries and transfer to the rail- 
road tracks.” 


used 
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Machinists’ Supplies and Iron, 


NEW YORK, July 28, 1887. 

Iron—There is as yet scarcely a demand for for- 
ward delivery of American pig, but inquiries 
for prices for such delivery are more common. 
Prices remain substantially stationary. We quote 
for standard brands No. 1 X Foundry, $21 to 
$21.50; No. 2 X, $19.50 to $20.50; Grey Forge, $17.50 
to $18.50. 

Scotch Pig—Sales of Scotch brands are slow, but 
prices are still firm in Glasgow. Sales have been 
made of Coltness, $22.50 to $23: Gartsherrie, $21.50 
to $22; Summerlee, $21.50 to $22: Eglinton, $20.50 
to $21; Dalmellington, $20.50 to $21. 

Antimony—Hallett’s, 8c; Cookson’s, 9c. 

Copper—Lake has sold at 10,70c. ; casting brands, 


+ WANTED * 


“ Situation and Help” Advertisements only inserted 
under this head. Rate, 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
for the ensuing week's issue. 





Competent machine shop foreman wants engage- 
ment; any class of machinery. Address Box 45, 
AM. MACHINIST. 

Wanted—Situation as draftsman by technical 
graduate. Address N., care European Hotel, Chat- 
tanooga, Tenn. 

Wanted—An engagement bya technical graduate 
with some experience in developing special ma- 
chinery and a determination to succeed. Address 
F. G., AM. MACHINIST. 

Wanted—One or two first-class machinists; none 
others need apply: also a man expert on light 
brass-work which requires neat soldering. S. R. 
Krom, 151 Cedar st., N. Y. 

Wanted—In an iron foundry, one or two first- 
class cupola tenders or melters; must be compe- 
tent and sober, accustomed to heavy heats. Ad- 
dress P. O. Box 603, Baltimore, Md. 


Wanted—A young man well trained in general 
machine shop work, who is competent to direct 
pattern-making, may get a place as assistant fore- 
man by addressing M. W., AM. MACHINIST. 

Situation as assistant draftsman wanted by a 
young man, graduate from technical school; four 
years’ experience as machinist; references. 0. 
Borgerson, 341 Henderson st., Jersey City, N. J. 


A first-class mechanical engineer and draftsman, 
with theoretical knowledge and extensive practical 
experience in designing, estimating and construct- 
ing, is open for an engagement. Address D. F. C., 
AM. MACHINIST. 

Machinist of several years’ experience would 
like situation where a knowledge of electric Mght- 
ing would be of use; can design and build a first- 
class dynamo independent of existing patents. 
Address Electrician, AM. MACHINIST. 

Mechanical engineer and draftsman desires en- 
gagement; 13 years’ experience stationary en- 
gines, cable road and general machinery; Phila- 
delphia or neighborhood preferred. Address 
H. E. B., 1112 Hunter st., Philadelphia, Pa. 

Mechanical draftsman, graduate M. E., with first- 
class references, wishes a position; able to take 
charge of drawing office; can act as assistant 
superintendent; shop experiences; can offer 
knowledge against capital. F. E., 24, AM. MACH. 

Wanted — An active, competent mechanical 
draftsman, experienced on engine work and gen- 
eral machinery for a shop in N. Y. city. Address, 
with full particulars as to qualifications, age, wages 
expected and references, Box 44, AM. MACHINIST. 

Wanted—A competent foreman for an fron foun- 
dry (in New England) employing about 30 mould- 
ers, and doing a jobbing business principally in 
machinery work. Address, stating age, previous 
experience, references, and salary expected, Box 46, 
AM. MACHINIST. 


Wanted—A man who thoroughly understands 
laying out all kinds of boiler-work, and who is 
competent to look after the fitting up of the work ; 
none but a competent man need ap oly; give refer- 
ences and salary expected. Address Bullermaker, 
care AM. MACHINIST. 


A mechanical engineer, experienced in design- 
ing heavy machinery, Corliss and compound en- 
gines, contemplates locating in Detroit, Mich., and 
would like to correspond with parties desiring the 
services of such a man as consulting engineer ; 
salary to be proportionate to the service rendered. 
J. A., AM. MACHINIST. 


A well-known foundryman, 37 years of age, wants 
position as foundry foreman with a first-class firm 
in the North or West; is capable of superintending 
fron works employing from 100 to 300 men; is a 
practical mechanic on general and special heavy 
and light work in green and dry sand, and has 
considerable knowledge of loam moulding: spe- 
claity on mixtures for car wheels, chill and sand 
rolls, and all kinds of chill and soft mixtures. At 
present has management of toundry employing 200 
men on machine, jobbing, locomotive, car and roll- 
ing mill work ; good reference. Address * Vulcan,” 
care AM. MACHINIST. 





y+ MISCELLANEOUS WANTS. + 
Advertisements wili be inserted under this head at 
85 cents per line, each insertion. 





Crescent Boller Tube Expander: second to none; 
price in reach of all. Crescent Mfg. Co..Cleveland,o. 

The Crescent Link Belt Coupling; something 
new;sample free. Crescent Mfg. Co., Cleveland, O 

Light mach’y of all kinds built at short notice 
Edmund Mills, 8 Dey st., Jersey City Heights, N. J. 

Stationary boat engines, boilers, best, cheapest, 
1to10H. P. Washburn Engine Co.,Medina, Ohio. 

Special tools and machines for mfg. designed and 
oullt to order ; mechanical and Patent Office draw- 
ings. I. A. Weston & Co., Syracuse, N. Y. 








AMERICAN 


For Sale in Kansas—Small foundry and machine 
shop; good location; plenty of work ; coal shaft on 
grounds. Foundry L., Box 31, Mound City, Kan. 

Wanted—Twelve (12) ft. planer, second-hand, in 
good orderand cheap. Address B., Box 761, Owossa, 
Mich. 


For Sale—One Bradley cushioned helve ham- 
mer. Apply to Arthur F, Whitin, Treas., Whitins- 
ville, Mass. 


A, C. Christensen, mechanical and hydr. engi- 
neer, late chief draftsman for Henry R. Worthing- 
ton. Designs and working drawings; also patent 
drawings. 26 Church st., R. 13 and 14, New York. 

Street-car builders and companies should not 
fail to examine into the merits of my improved 
fare-box, patented July 14, 1885, No. 322,236. I will 
grant privileges to manufacture and use on reason- 
able terms. Write for full particulars to the 
inventor, Wm. Zaehringer, No. 488 Dauphine st., 
New Orleans, La. 


If you are troubled with scale in your boiler, | 
whether from lime, sulphur, iron, salt or other 
mineral or corrosive water, send for circular of 
Petroleum Resolvent, adopted on one hundred 
railroads. Contains neither alkali or acid, and 
costs but ten cents @ week for the largest locomo- 
tive boiler. Pittsburgh Boiler Scale Resolvent Co., 


BRADLEY'S HEATING FORGES. 


— —_ 2 








ESTABLISHED 1882 


For Hard Coal or Coke. Indispensable in all shops 
to keep Bradley’s Cushioned Hammers and 
men fully employed and reduces cost of production. 


“EVIQ UPRICHT 
B ADLEY CUSHIONED 
HELVE 
> HAMMER 


Combines all the 

best elements es- 

P sential in a first 
class Hammer. 

Pr Has more good 

points, does 








‘era 
Mee 


i 


Fats 
a 










i Lrwont Cust Sh. more and 
Thienansnmees better wor 
: ch and costs 
£4 i L less for re- 
Seay pairs than 


any other Hammer in the World. 


BRADLEY& CO. Syracuse, N.Y. 








THE BROWN HAMMER 
STRIKES A BLOW WITH 

Double the Velocity That it Raises the Hammer. 

A NEW MOVEMENT! SEND FOR DESCRIPTION. 

KNOWLTON MFG, CO., KINGST., ROCKFORD, ILL. 












ONE-HALF TINE “% 


and LABOR saved by using 
this solid, strong, dvrable 
firm-hold,quick-working Lever 
(Not Serew) Vise. Has improved Taper- 
Pipe and other attachments. Sold by 
the trade. Send for circular 
TOWER & LYON, 
95 Chambers Street, New York. 
Successors to MELVIN STEPHENS, 














GUILD & GARRISON, 


BROOKLYN, N. ¥. 
STEAM PUMPS, 
VACUUM PUMPS, 
AIR COMPRESSORS. 








SEND FOR CATALOGUE, 

















UR RCUEER, ceN SUSE ER. cen) 








GEO. F. BLAKE MANF’G. CO. 


95 & 97 LIBERTY ST., 
NEW YORK. 


conor rome ENGINED A SPECIALTY 


Bvcers EE VERY VARIETY 
OF OF 












111 FEDERAL ST. 
BOSTON. 









Water Works, 


"JUNIOR 





PUMP CO.Holyoke,Mass. 
> AND 
Steam Pumping 


MACHINERY. 


MACHINIST 


THE DEANE STEAM 
BUILD 








eS a 
FOR 


SSS 
CATALOGUE No. i8. 


ENCINES 

















IF YOU WANT 


SHAPER, PLANER, DRILL, LATHE OR SPECIAL MACHINERY, 


WRITE TO 
HENDEY MACHINE Co., 
TORRINCTON, 


55 AUTOMATIC 
ENGINE, 


THE 


SEND FOR A CATALOGUE. CONN. 








THE 












15, 25 & 35 H.P. ONLY. 


The Lowest-Priced 


WELL BUILT 
ann SERVICEABLE. 


The WESTINGHOUSE MACHINE COMPANY "™™sse<™- 


Sales Department for the United States*conductediby 

WESTINGHOUSE, CHURCH, KERR & CO., 17 PARKE & LACY,— - - 
Cortlandt Street, N. Y., Hamilton Building, [IRON BAY MFG. CoO., - - 
Pittsburgh, Pa. UTAH & MONTANA MACHIN 
“AIRBANKS, MORSE & CO., J 
“AIRBANKS & CO., - 


THE M. T. DAVIDSON IMPROVED STEAM PUMP. 
mews Eavioson Steam Pump Company. 
WARRANTED B EST PUM Pp MADE FOR ALL 


SITUATIONS. 


PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 


STEAM HEATING FOR BUILDINGS, | 
8 Steam ers. ng a description of Steam DEALERS 
Peat Apparatus Eg. cats es Soom COOK. E & Co., IN 7 
Machinery and Supplies, 
|22 CORTLANDT ST., NEW YORK. 


Houses and Large Buildings, with Remarks on Steam, Water 
AGENTS FOR 


and Air in their Relations to Heating. To which are added 
Perfect Governor. 


useful miscellaneous tables. By Wm. J. Baldwin. Eighth 
edition, revised and enlarged. With many illustrative 

Having Adjustable 
Speed, Automati« 


plates. 12mo, cloth, $2.50. 
“Mr. Baldwin has supplied a want long felt for a practi 
Safety Stop, Sawyer’s 
Lever, and Solid Com 





San Francisco, Cal. 
Marquette, Mich. 
E CO., Salt Lake, 
, Chicago, Ill. Utah. 

; St. Louis, Mo. D. A. TOMPKINS & CoO., - Charlotte, N. C. 



















cal work on Heating and Heating Apparatus.”’—Sanitary 
Engineer. 


JOHN WILEY & SONS, 15 Astor Pl, X.Y. 


Publishers of Scientific and Industrial Works. 


*,* Will be mailed and prepaid on the receipt of the price, 
Catalogues and Circulars free by mai 





The BEST 10 the World. | position Valves and 
Sustained by the U, 8. Courts, | Seats. Also, 
‘kei | SUPPLIES 

D ion: 

uplex, Union 5 Alert For Machinists, Rail 

INJECTORS. ways, Mills, Mines, Etc. 

Simple in construction — 
Easily taken apart, No Please send for cir 


cular and state that you 
saw the advertisement in 
this paper. 


springs to get out of order 
Always ready. Always de 
livers water ot to boiler. 
Thousands in use and de 
mand increasing. Send for 
Catalogue, to 

JAS, JENKS & CO., Detroit, Mich 

















L LATHE CHUCKS, (THE SWEETLAND CHUCK,” 
. fe YRILL CHUCKS, BELT CLAMPS, 
SEBASTIAN, MAY & C0.’S | =. DRILL CHUCKS, BELT CLA 
Improved Screw Cutting | £2 OU Ft 
FOOT or | 5 G 
POWER LATHES. | wo - 
| Reg So: 
oe om 
oS pee 
Ey: 
ha 
Catalogue of Lathes, Drill ine M aotok Application, 4 


Presses and Machinists Tools 
and Supplies mailed on appli- 
cation, Lathes on Trial. | 


167 W. Second St., CINCINNATI, 0. 


Guaranteed Accu- aT BETTS MACH : N E Co. 


rate tO yyfoo Of anin. 
Wilmington, Del. 


THE HOGGSON & PETTIS MFG, CO., New Haven, Ct, 
Established 1849, 

STAMPS, STEEL LETTERS, FIGURES, 

STENCILS, BRASS CHECKS, &c. 


AND WR 


STEFL 


MACHINISTS’ " 
















MAKERS OF 


FIRST-CLASS MACHINE TOOLS 


Standard Gauges, Measuring Machines 


Combined 
Form, 







(WIMINGTON-DEL-U-8-A) 
AND 








Over 27,000 in Use, 


ADJUSTABLE REAMERS 
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NICHOLSON FILE COMPANY, Sole Mfrs. of 








FILES and RASPS Having the Increment Cut, also, FILERS’ TOOLS and SPECIALTIES, 

The above illustration ve a device in which files may be held for service in surface filing, and while in this condit/n 
READILY SPRUNG, in order to give at the will of the ns a a more or less convexity to the working face of the file. Itdoes 
away with coneent care to obtain atrue convexity or “belly” to file sides, and in fact renders great service by enabling the 
operator to utilize the file to its full capacity. 

SURFACE FILE HOLDER No. 4, Adapted to. Hold Files 12, 13 14 in. Long. 
e = = & o 14, 15, 16 se 


MANUFACTORY AND OFFICE PROVIDENCE, R. I., U. 8. A, 


THE HANCOCK INSPIRATOR. 
THE STANDARD 


BOILER FEEDER FOR ALL CLASSES OF 











BOILERS. 


OVER 85,000 IN USE. | 


Send for Circulars and Price Lists. 





















































| 
| . . 
| Taking anything from 


| Price 


M ACEL IN IsT 


11 


LECOUNT’S 


NENV E 


Amateur’s Size. 


to 1 inch inclusive. 
. 5.00 


Patented Dec. 25, 1877. 


XPANDING 





NIANDREL. 


D 
Machinist's Size. 
No. PRICE, 
. £to1 in. $10 
2 e'ekix.. "aes ee 
3 6S 
4 (with screws) SOS, ee ee 
3 { 14 


a YOU WILL TRY THIS TOOL YOU WILL NOT REGRET THE EXPENSE. 


Cc. W. LECOUNT, 


SOUTH NORWALK, CONN. 





PARK MFG. CO. | 


STEAM 
7 MANUFACTURER OF 


34 
Beach 
Street, 
Boston, 
Mass. 


FEEO TO BO;LER 





OVERFLOW 


WATER 


The Park _ Injector, 


BEAUDRY’S 


DUPLEX 


| Power Press 


COMBINING 


PRESS, SHEARS 
AND PUNCH. 


BEAUDRY & C0. 


(Formerly of Beau 
dry’s Upright Power 
Hammer, ) 

Sole Manufacturers. 

Also manuf’turers of 

BARD COAL HEAT- 
ING FORGES. 


~ Room4, MASON B’DG, 
70 KILBY ST 


a SS Boston, Mass. 
























































































































THE HANCOCK INSPIRATOR CO a 
For Sale 
OFFICE, 33 INDIA WHARF, BOSTON, MASS. tie 
Prices 
HE NEW “CGRESHAM” PATENT 
A. Aller, New York; 8S. C. Nightingale & Childs, Boston: Henry I. 
Snell, Philadelphia; Thos. J. Bell & Co., Cincinnati; Shaw, Ken- 
dall & Co., Toledo; The George Worthington Co., Cleveland ; 
AUTOMATIC Goulds & Austin, Chie ago; Kennedy & Pierce Mac hinery Co., 
Denver, Col.; Sheriff & Ashworth, Pittsburgh. Pa.; Jos, Baur. 
ge Mich i Fe ates Ge Or, ve prber ie h Ww wont Ye 
JAS Saginaw; Ado ite mranc tan 8; KF . sborne ‘0. ° 
1, tundl 7 r N kee, Wis., | 
RE-STARTING Py Peel ina :Rvodie, Spaice & Os. Muwachen, Wie, Sashes 
more, Md.; Forbes L idde ‘ll & Co., Rontevene ry, Ala.; Bailey & 
Lebby, Charleston, 8, C,; Pond Engineering Co,, St. Louis and 
; Kansas City, Mo.; O B. ‘Goodwin, Norfolk, ya,; Columbus Sup- 
| o> “Invaluable for use in Traction, Farm, Portable Marine and bly Co., Cohimbua, 0, 
i WE <ol Stationary Boilers of all kinds. No handles required. Water supply 
poo very difficult to break. Capability of re-starting automatically, WHAT USERS THINK OF THE 
222 immediately after interruption to feed from any cause.” Ww all The Pump we have in use at Hackett City is doing very satisfactory Du plex 
225 work, vating water about 150 feet. 
< 1 geal - ante Be . HOBART, Pres't Kansas & Texas Coal Co., North Springfield, Mo 
SEND FOR GCATALOOUE. RELIABLE AND CHEAP. HALL nie ree, happy by say that oo pump ee ar eee satis 91 LIBERTY 
= faction, Ye shall be pleased to recommend your pumps to any one desirous 
Sole Manufacturers in the United States and Canada, STEAM en ee J. G. MEGLER & Co., Brookfield, Wash. T. STREET 
’ N PUMP CO., It is with pleasure we can say that afterconvincing tests with your NEW YORK. 
ATHAN MAN UFACTURING C0 pumps on actual fire and otherwise, we believe the Hall Pump to be the best 
2 oe Tt'shouta! take egies ee <a vy will do more than you claim 
or them, t should take the lead of all others. 
Buc Yt Bro: dwi il Cloth Works, Asto 
h. 92& 94LIBERTYST., - - = NEW YORK. Steam ca isn ial daa _ Pump. 
e, Crinding, 
Buff 
: ROOTS: _ FITCHBURG MACHINE WORKS. =" | UNION STONE COMPANY, |“rcicnins 
“4 F Manufacturers of METAL-WORKING MACHINES. AND | Nos. 38 & 40 Hawley Street, p — 
lating 
orce Blast Rotary Blower | emg =| — BOSTON, Mass.) — Supplies, 
aterlals 
FOUNDRIES — “anors PNEUMATIC | = 
BES, VENTILATION, ETC. All Kinds Emery, 
FOR 
; Clue, 
— Polishi 
LL - olishing Quartz, 
I rass, Corundum 
Nickel, Feit . 
elt, 
Y. q OP ars Walrus, 
Sliver Leather, 
a al a&c. 
" PERFECTLY TBALANCED, ee a ek 
as Best Mechanical Construction. THE 
Ss 
P.H. &F.M, ROOTS, Manufacturers, z z 
| K CONNERSVIL ILE, 1 ND. $ < i ys : 
2K. N N w 7 
Ne i | v ) g 5 Section of Copper-Wire-Sewed Light Double Beltirg, spec ially ada ‘ted to use 
on TOWNSEND, Gen, hat. Wy) Cortlandt St. OFFICE AND WORKS, : = on cone pulleys and othe ners places. jae mere d by ve. — brotha | am 
. , , F : =. Concord, N.H. Also manufacturers of Staple and Special Gradesof Leather Belting 
? COOKE & CO., Selline Ats ( NEW YORK. 21 MAIN STREET, Fitchburg, Mass. AERC YLE™ and the? HERCULES”? Lacing, Send for Catalogue No. & 
Uw UUsy Dow? 7 Se for Catalogue (EK. —— 
nor. In Writing, Please Mention This Paper. Seren Fos oe , 
rable | ECONOMICAL STEAM BOILERS TRAUTWINE’S 
— =A SE a ‘i CIVIL ENGINEER’S POCKET-BOOK. 
SEND FOR i T. LOUIS, Beyond all questio: wractical 1 for the 8 
Com, “pues.” Pond Engineering Co. °™x6e: appeared.”-Gzonon L. Voss, Es in Manual for Raliroad Engineers sw" 
| RAILROAD CURVES. EARTHWORK, Measurement and cost of. 
PQ FOR SA LE. JOHN WILEY & SONS, New York. KE. & F, N. SPON, Lonpon. 
Rail One Second Hand Single Head Driv- 
Etc. ing Wheel Lathe. Dimensions as fol- HENRY CAREY BAIRD & CO., 
lows: Length of bed, 20 ft.3 swing, 7 It.; SHEPARD’S NEW $60 
we cit | swing over rest, 4 {t.; will turn 10 tt, be- | Industrial Publishers, Booksellers and Importers, SCREW- CUTTING FOOT LATHE 
at you ; | tween centers; has five speeds for 4 Phil Iphi ; 
nent in Fire AND WaTER-PRooF BUILDING Fett, inch belt; 4'4 inch square spindle in 810 Walnut St., Philadelphia. 4 Foot and Power Lathes, Drill 
FiRE-Proor Paints, STEAM PAackiNas, BorLen | t@il stoe K. Supplied with quartering ar Onur Catalogue of Practical and Scientific Books, 96 pages, & Presses, Scroll- -saw Attachments, 
% , attachment, Machine is in good cone | gvo., and our other Catalogues and Circulars, the whole covering = Chucks, Mandre ls, Twist Drills, 
—— COVERINGS, ETC. dition, running every day and doing | every branch of Science applied to the Arts, sent free and free = Dogs, Calipers, etc. 
Samples and descriptive Price List free by mail. pe wig ha on aetna & eergets. Of postage te any one in any part of the world who will furnish m4 ne on trial. Lathes on 
4 we Address . JEN " 4 Ss aa Send fo logue o t 
E. W, JOHNS M’F'G CO,, 87 MAIDEN LANE, N. Y. HAMILTON, OHO. r Ta t to's > Aa om for Amateurs or nso 
: ' Address, HZ. L. SHEPARD, Agent, 1345. ae St., Cincinnati, 0. 
e reat WORTHINGTON 
See Established in 1874. 24 and 26 West Street, Cleveland, 0. 
nF CLEVELAND TWIST DRILL CO. 101 Chambers Street, New York. 
Me 85 Queen Victoria St., London, Eng. j Inde endent Condensers 
E 
> CLUTCH PULLEYS AN 333 
t. Cc U T- OFF cou P Li N hg ARE NOW IN USE ON ENGINES AGGREGATING UPWARDS OF 
AS. H —— East 56th St., 50,000 HORSE POWER 
Fa JAS. HUNTER & SON, NEW YORK. 
North Adams Mass One of these machines—the largest 
Co. : g PR en nage Independent Condenser in 
AE H Y THIS 1 6 PUT H ERE! ings in regularsupply. the world—is applied to an engine of 
For th that if 
interested i valsieg hod a wae 8,000 HORSE POWER 
liquids by steam power, we wish to call Iron and Wood Turning Lathes and Lathe —_ 
OL your attention to the Heads, Emery Grinders, Gear Cutting at-- SEND FOR ILLUSTRATED CATALOGUE 
THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER Tuan ANY OTHER. |tachments for Lathes, special Scre 
~ ’ ws, HENRY R. WORTHINGTON 
More ffiolent, Simple, Durable, and more Economical, both as to running | Studs, etc 
nes xpenses and repairs, than any other Steam’ Pu mp. ? : NEW YORK 
. Call o ite fo l e ge Illustrated Desc ook co 4 > c 
Prices, 1, taf Teste etals Mallod Prec Ptve Book containing Full Particulars, Reduced Net | PROGRESS ENGINE & MACHINE WORKS, BOSTON PHILADELPHIA 
PULSOMETER STEAM PUMP CO., 83 JOHN STREET, N. Y. SUMMERFIELD, MD. CHICAGO ST.LOUIS SAN FRANCISCO 
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og TEA aL 5353 A VALUABLE BOOK for EVERY 
STEAM USER AND ENGINEER 
PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX CO. 


Manufacturers of 


WATER-TUBE BOILERS, 


107 Hope St., GLASGOW. 3O Cortlandt St... NEW YORK. 


BRIDGEPORT BOILER 








(2 SEE.THE IMPROVEMENTS IN STEAM 
BOILERS, BOILER FRONT: 

BOILER Al 

FEED WATER: HEAT 
Z MADE AT«THESE WORK 
= BEFORE BUYING STEAM 
PLANT. SEND FOR HISTO 
: RIES.OF STEAMBOILER S$ 
pb .. wie? AND FFED WATER HEATERS 
ITE vy a _ (FREE) ON MENTIONING THIS 
WM. LOWE. 


~— 


= The Batt ocacsator 


_ Song ates steam rapidly and economi 
‘onstant circulation of water, 
i oi ( “te aned. Furnace produces per 


en 
fect combustion, Best evaporative duty, 


ited i 
ee ti . 
ee ute Rai Mate rial and workmanship Al. Large 


Wee AS number in use 


WM. T. BATE & SON, 


Sole Manufacturers, 


CONSHOHOCKEN, PENNA. 


. Seve 


FURNACE 











SECTION GACK # BOILER 


LONCITUDI 
sa 





























Y DESCRIPT| 
: vER OF BOILERS IN ami 


bate S 
» Srail Boi On NA TMMEDIATE ‘DELIVERY. 











} minutes. 5. 





Rrcsmmninas ince coicsndond 


Avaust 13, 1887 





THE ENDORSEMENT OF FIRST-CLASS ENGINEERS AND MECHANIC 


injure the seat. 3 


cases they have to be disconnected from the pipes, often costing 


JsENEINS BROS. VALVES. 


‘S THROUGHOUT THE COUNTRY has fully demonstrated these 


valves to possess the following advantages over all other valves now in use: 

1.—A perfectly fen ve valve under any and all pressures of steam, oils, or gases. 
ou do not have to take them off to repair them. 4- They can ‘be repaired by any mechanic in a few 

-The elasticity of the Disc allows it to adapt itself to an imperfect surface 

In Valves having ground or Metal seats, should sand or grit get upon the seat, it is impossible to make them tight, 

except by regrinding, which is expensive if done by hand, and if done by machine svon wears out the valve, 


2.—Sari1 or grit of any kind will not 


and in most 


more than a new valve The Je *nkins Discs used in these 
ids 


valves are manufactured under our 1880 patent, and will stand any pressure of steam, oils, or ac 


JENKINS BROS,,71 John St., N.Y.; 105 Milk St., Boston; 13 So, Fourth St,, Phila.; 54 Dearborn St.,Chicago, 





No. + Reese 


Send for Catalogue, 


| “Capacity L ittle: Giant Improved. 


CHUCKS, =~ 


WESTUOTTGHOGE C0, 2m Ones Steam Eapine& Foundry Co, QUETDA, I, 


Manufacturers of all kinds of 


LATHE 4anvn DRILL 


Under Westcott’s Patent. 


-holds 0to 44 ine h. 
: to &% 

)to 5g 66 WEST CorTs 

\ MT TLE cust 

eres SWRAC YES 


Otol 











William Barker & Co. 


Manufacturers of 
IRON AND BRASS 
—WORKING— 


MACHINERY | 


140 & 142 E.Sixth Street, 
NrCulvert, Cincinnati, 0- 


Send for circulars and 
prices. 








MACHINISTS’ SCALES, 
Patent End Graduation. 
We invite comparison for accuracy with all others. 


Every Scale Guaranteed. send for List. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 





A Complete Cutting-off Machine, $4.00 
oy ones which cut to 2 in. $8.00 


SENT ON TRIAL. 





@ Drill Presses, 
Tap Drill 
Gauges. 


STERLING ELLIOTT, Newton, Mass. 


“CUSHMAN” = CHUCKS 


Are guaranteed to be right in all respects. Ask to 
see them at your dealer’s, or write direct to the 
factory. Respectfully, 


THE CUSHMAN CHUCK CO., 


HARTFORD, CONN. 








HILLES & JONES, 


WILMINGTON, DEL. 


PUNCHES & (HEARS 


Improved 


Horizontal 
FULL Punches. 
LINE OF 


BOILER -SHOP TOOLS. 





GAGE MACHINE WORKS, 


Werte N.Y 


: Fox, Turret | 
Speed Lathes: 


AND 


Brass Finishers 


TOOLS. 











THE NEW HOYPES LIVE STEAM FEED-WATER 


Heater and Lime Extractor. 


CLEAN BOILERS GUARANTEED, 





PATENT UNIVERSAL SCREW-CUTTING CENTER, 


s.wvke aco.. TWIST DRILL GAUGE, 


Fine Machinists’ Tools. -E. Boston, Mass.-Send for Circvlar 


Hydrostatic Machinery, 
PRESSES, PUMPS, PUNCHES, 
ACCUMULATORS, 
Jacks, V alves, 
FITTINGS, 

Vault Elevators, Etc., Ete. 


WATSON & STILLMAY, 


I) 204-210 E. 43d Street, N. Y. 


THOS, B, DALLETT & 60, 


* 43th & Buttonwood Sts.,7S24- 


Manufacturers of 








all ij 


| 


New Haven Manf’g Co. 
NEW HAVEN, CONN, 


IRON-WORKING MACHINERY. 
my THE QNLY PERFECT” 
























The Lightest, Strongest, 
Most Durable, Kasiest 
Working, and in eve ry way 


PATENT 
THE BEST 


Portable Fongo Made, Portable Drilling Machines, 
i VERTICAL DRILLS, 


Buffalo Forge Co., Radial Drills, Multiple Drills, 








ESTABLISHED 1851. 


The Horton Lathe Chuck. 





THE E. HORTON & SON C0. 


Canal St., Windsor Locks, Conn.,U.S. A. 


The Almond Coupling 


A NEW quarter turn 
=) motion to replace 
| quarter turn belts and 
bevel gears. 
T. R. ALMOND, Mfr., 
83 & 85 Washington Strect, 
BROOKLYN, N. Y. 





NoIsELEss, 








NEND for Illustrated Price List of Fine Tools, 
manufact’d by Standard Tvol Co., Athol, Mass. 


_ 





Any Tool we make will be sent by mail or express to 
any address, all charges prepaid, on receipt of price 





IRON & STEEL 
PLATES. 








WALKER’S TOOL HOLDER. 


For holding drills and reamers for 
lathe work. Prevents breaking or slip 
ping. Can also be used for drilling and 
reaming holes by hand. and forreaming 
holes under drill presses,ete 
Made with double handle, 
when required. 










WALKER MF4. Co., 
CLEVELAND, OHIO. 

















at be a MAN | 
ERR ERAS ED | 








—Send fur Catalogue D.— 





THE HOPPES MFG. CO. 
SPRINGFIELD, 0 





E P. B. SOUTNWORTH, 
94 Exchange street, Rochester, New York. 
Indicating Engineer and Mechanical Draftsman. 
Correspondence solicited. 


THE NATIONAL | 


FEED-WATER 








L. §. STARRETT, 


Manufacturer of 


sFINE TOOLS 
= ATHOL, MASS. 
SEND FOR FULL LIST. 


hn luhfi Tata alata nalts nafaftaaatl aati a 





























Lance LATHES IN §T0cK. 





== HEATER. 


A brass coil heater supplying 
feed water at 210° to 212° Fahr- | 
enheit by use of exhauststeam. | 

Our prices are low and rea- 
sonable, and we aim to supp! 
the cheapest, best and most t 















teen sizes. 10H.P., $20; 100H. 
P., $150 ; 500 H. P., $600. Tron, 
Brass and Copper Coils and | 
. Bends made to order. 
=a we Circulars and price lists 
sent on application. 











HAND DRILLS. 
BUFFALO,N. ¥.  ggyp for ILLUSTRATED CATALOGUS. 


=". National Pipe Bending Co. 
ena NEW HAVEN, CONN, 





ive Heater in the market. Six- | > 


1—48 inch by 29 foot triple geared. 
as (i 
I-36 “* G6 
1-32“ 1g 
32 inch by 20 ft. double 


good order. 


‘The Newark Machine Tool Works, 


NEWARK, N. J. 


geared, second hand, in 


€ 
- 











PLA IES- 





nd, in 
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Morse Twist Drill and Machine Comeany, New Bedford, Mass. 
Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Oentering Ohuck, Bit Stook Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


STEEL BALLS 


FOR ANTI-FRICTION BEARINGS, 
OF BEST CAST STEEL. 
HARDENED, GROUND & BURNISHED, | 
8-16" to 3’’ Diameter. 

Samples and Prices on application. 


SIMONDS ROLLINC’MACHINE CO. 
FITCHBURG, MASS. 





! 
| 

















MACHINIST 


.. SAUNDERS 


13 
Yonkers, N.Y. 


MANUPACTURERS OF 


aPipe Cutting, 


SON 











—_——e 








nstead of sliding motion. 
surfaces are of tool steel, hardened. 


"Steam und Gas Fitters’ Hand Tools. 


SEND FOR CIRCULAR. 


THE PATENT WHEEL PIPE CUTTER shown in the me combines sim 
 aceas f with strength and lightness. Easily adapted to various sizes of pipe 





9 Tapping "Matin 


Rolling 


No loose es to become detached and mislaid. Ali wearing 
ess friction of parts than any other pipe-cutter made. 





savor CATALOGDE OF SIEOULS 








AQ BEVEL GEARS, 


meni Cut Theoretically Correct. : 
For particulars and estimates apply to | & 
BREHMER BROS. } 
. Machinists, 

440 N. 12th St,, Philadelphia, Pa. 









Nickel Plated Pocket Level. 





2}-in. 60 cents. 3}-in. 75 cents. 
By Mail on Receipt of Price. 


“oat ine wnchnes e a ARMS LE 


, MOORE. 111 Lasser Stemer. 


GRAPHITE LUBRICATING CO. 
260 einaadaite voxel es. — City, N. J. 





Anti-friction weihiiee i bearings, requiring no grease or 
oil, for sheaves in tackle blocks, dumb waiters, loose pulleys, fric 
tion clutches, journal bearings, line shattiug, carriage axles, &e 


EVERY LOOSE PULLEY SHOULD HAVE A GRAPHITE BUSHING. 


In constant use on all ¢ le asses Of machinery, for nearly four 
years, On shafts from 1-2inch to7 inchee in diameter. 


» PATENT PORTABLE ROPE HOIST | | 


THE BEST QUICK LIFT MADE. 
QUICKEST, LIGIHTEST AND CHEAPEST. 
Three Sizes, 500, 1.000 and 2,000 Ibs. 
Just the thing for quick lifting 

and lowering. | 


















Ex. Ex. 


(TRADE MARK) 


= PLUMBACO » 
- FACING. 


Joseph Dixon Crucible Co. 


JERSEY CITY, N. J. 


SEND FOR DESCRIPTIVE CIRCULAR AND REFERENCES 
ENERCY MFC. CO., 
1115 to 1123 South 15th Street, 
PHILADELPHIA, PA. 


UPRIGHT DRILLS 


, A SPECIALTY. 
ee) ALL SIZES 


















—-— WITH—— 


VOLNEY W. MASON & CO., 


Patent Quick Return Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. L. 


sent ry to any address on receipt of Ten Oents 
in stamps (for postage). 


CHAS. A. STRELINGER & CO, Sve" Detroit, Mick. 


ano Pp 













P, BLAISDELL & CO. 


d Manufacturers of 


av Machinists’ Tools, 


WORCESTER, MASS. 








THE 


New Howe Mtb, Co, 


BRIDGEPORT, CONN. 
Mfrs. of Sewing Machines 
Light and Medium Weight 


Graylron Castings 


OF ALL DESCRIPTIONS 
TO ORDER; ALSO, 


TOOL MAKING, JAPANNING 
— AND — 
FPLATING. 





Correspondence Solicited, 





zy SHAPING MI AGHINES 


FOR HAND AND POWER. 
6”, 8” and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


“Tre. Years with the Indicator. Sage 


2 vols., $3.00 By Tos. Pray, Jr., C. & C. 
and C..& M!E Six thousand sold.’ J Wile . 8 
Sons, 15 Astor Place, N. Y., or Thos. Pray, Jr., P. O. 


Box 2728, Boston, Mass. 
Foundry 


PLDDR OPAR? exo. 


SEND FOR LIST OF USERS. 











The Best 


Evansville Spar Mining Co., nvausvitie, ii. 


->ATENTS 


R. G. Du Bors, Patent Att'y, 916 F St.. Washington, 
G. Good references. Send for pamphlet. 








DERS, CHEST: 
Price “List and P soninant ie, 


Joints made absolutely tight and durable vy pat.corrugated 


pea GASKETS 


Furnished in all Hl shapes and sizes for a anged PIPES, 


U.S.MINERALWOOLCO., 22 Cortland St., N.Y. 












CLEVELAND, OHIO, 


Manufacturers of 


“ACME ’”’ 


“poubio. Attomatic Boltcutters, 


cutting from 3-8 In. to 6 in. diameter, 
Also SEPARATE HEADS AND DIES. 
Send for Catalogue and Discounts. 


ery UME, MACHINERY 0, 
jit 







PAT. DEC. 5, 1882 
PAT. DEC, 4, 1883. 
PAT. AUG, 96, 1885, 





—AND— 
Latest Improvements, EMERY WHEEL TOOL GRINDER. 


=smtr For Catalogues 55 SPRINGFIELD 
































and Prices, STYLES » GLUEXEMERY 
address AND weg 
: SIZES Wheel 
BICKFORD... Oo 
a) echo = Sprin 
ie es DRILL R { L L Cc.oO. Oo. | “ey 
me es Cor.Front&PikeSts. | WRITE MASS 
” CINCINNATI, O. FOR cs 
| Tlustrated Circular. 4 
a No. D. = 
L. W. Pond Machine Co. onutaanaial ne 
Manufacturers of and dealers in N Patented = =_7> mE 
rf . = ‘ 4n 
Iron Working Machinery, gee ying cai 
. 1883. \ Ae - =] - g 
IMPROVED gure ——— . _ 
TRON PLANERS "Sagal ‘rth B, Phillips, Machinist, “wass 
poh ur Ips, Machinist, “wass, 
140 Union 8t., Manufacturer of 
WORCESTER, Atwood's Patent Power Matcher and Gluer and 
Mass. 


Stafford & Whipple’s Patent Planer and Surface 
Gauge. 
Light Machinery of all kinds Built at Short Notice. 


Estimates furnished. 


NEW YORK AGENTS. 


FRASER & ARCHER, 


NEW AND SECOND-HAND MA)'INERY, 


SHAFTING, HANCERS AND PULLEYS. 
121 CHAMBERS STREET. 


Correspondence solicited, 


S. ASHTON HAND MFG. CO., 


Pa, 





| Toughkenamon, Chester Co., 


MAKERS OF FIRST-CLASS 


ENGINE LATHES 


Are now in position to put on the market. 
44” ENGINE LATHES OF NEW DESIGN, 


guaranteed to be equal in material, design and 
workmanship to the best ever offer 








ie Brandon's Piston Ring Packing 


Perfectly balanced against un 
due pressure in all directions. 
Preserves bothcylinder and rings. 
Allows no waste by either fric 
Btion or leakage. Call and see 
working model, expressly made 
to demonstrate advantages 
claimed. For packing or shop 
rights, address 

JAMES BRANDON, 


390 Eleventh Ave., New York. 


Philadelphia, Pa. 


FOR HAND OR POWER. 
Don’t you have sufficient Pipe- 
Made In Three Sizes, Cutting Pipes 4 to © inch. — 


Work about your Mill, Factory, 
Mention this paper and write 
PANCOAST & MAULE, 


us for particulars. 





“ECLIPSE” Pipe-Cutting Machines 
or Shops to make a powerful, 
convenient and wery compact 
Pipe-Cutting Machine soon pay 
for itself, providing it could be 


had at a moderate price? 





EXONS 





ACHINER 


For Reducing and Pointing Wire, 
Especially Adapted to pointing wire rods avd 
wire for drawing. 

For Machines or information, address the 
manufacturer. 
8. W. GOODTEAR, Waterbury, Ct. 


yi Be 


ENGINEERS AND FIREMEN. 


ROPER’S 


PRACTICAL HANDY-BOOKS, 








BY STEPHEN ROPER, ENGINEER. 
Engineers’ Handy-Book.. $3 50 
Hand-Book of Modern Ste: am Fire-Engines + 50 
Use and Abuse of the Steam-Boiler 2 OO 
Young Engineer’s Own Book : 3 00 
Hi und-Book of Land and Marine Engines 3 50 
Care and Management of the Steam-Boiler.... 2 C0 
Questions and Answers for Engineers.......... 3 00 
Hand-Book of the Locomotive 2» FO 
Catechism of High-Pressure Steam-Engines... 2 
Instructions and Suggestions...... ee 

For sale by all Booksellers, or mailed, postage 


prepaid, on receipt of price, by 


EDWARD MEEKS, Publisher, 


1012 Walnut St., Philadelphia, Pa., 





Iron and Steel 


DROP FORGING 


Of Every Description, at Beasonaple Prices. 
THE R.A.BELDEN 00.,DANEURY, CT. 






> Wow - Vorkine 


For Chair, Furniture and 
Cabinet ®actories, Box Shops, 
° Planing Mills, Pattern Mak 
, ers’ use, etc, 
» ROLLSTONE MACHINE CO. 
45 WaterSt.,Fitchburg,Mass. 


UNIVERSAL RADIAL’ 
“RADIAL DRILLING MACHINES 


— = THREE DESIGNS. SIX SIZES 
EMBODY ALL DESIRABLE FEATURES 


+ om PRICES$450.°°& UPWARD 
@o"  ooSUNIVERSAL RADIAL DRILL CO 


W.C. YOUNG & CO., ens 
Engine Lathes, Hand Lathes 


FOOT POWER LATHES, SLIDE RESTS, Etc. 


WCKS:. PEE ROP PRESS. 


BEECHER ’& PECK, * CONN. 


Machinery 

















‘OF*1RON 
OR STEEL 
HAVEN CONN: « 


DROP FORGING 


BEECHER & PECK,NE 








FORBES & CURTIS, 


BRIDGEPORT, CT., 
S = ; Manufactusers of 
h lhe Forbes Pat. Die Stocks 


Power Pipe Cutting and Thread- 
ing Machines, Cutting-off Ma- 








chines, Ratchet Drills, 
Special Machine ry, ete., et 
WRITE FOR CATALOGU BE 
Mention Paper. 





PRESSURE REGULATORS 
Ours 
by the 
turers. 


are used 








MASON REGULATOR CO,, 


and recommended will not 
leading pump manufac- 


OUR REDUCING VALVE 


“chatter” 
tain an even steam or water pres- 


and will main- 


sure as low as one pound, 


JENKINS BROS., New York & Chicago, Ag’ts. 





22 CENTRAL ST., BOSTON, 












We are now prepared to build HIGH SPEED POWER TRAVELING CRANFS for any om of 
load, any length of runway and any width of span, with one or with two trolleys on the bridge. 
These trolleys to work either slow or fast, together or independently, in like or in opposite directions, 
horizontally or vertically, while the bridge can be traversing slow or fast at the same time in either 
direction. The speeds of bridge on runway are 100 feet and 200 feet per minute; the speeds of 
trolleys on bridge are 50 feet and 100 feet per minute; and there are four hoisting speeds 
of 5, 10, 20 and 40 feet per minute; all can be varied quickly without the least shock or 
jar from zero to maximum or to any intermediate speed, The load is always automatically sus- 
tained, thus avoiding absolutely the great danger and anxiety which are inseparable 
from the use of those Cranes which require the operator to apply the brake. We have 
had one of these Cranes of 26 tons capacity in constant use in our foundry for nearly two years, 
and we offer them with full confidence for the greatest range of service. We invite the correspondence of 
parties interested in the subject. 

NVM. SELLERS & CO. Imecoorporated, 


PHILADELPHIA, PA. 


THE LANG ALLSTATE Co. 


Double, Stage, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer. 





Hamilton, 


OHIO. 





Sena for new ow Catalogue. 


Cosgrove's Patent Universal Vice Chuck. 


Milling Machines, Planers, Shapers, Drill Presses, Etc. Com- 
plete in every particular. Trunnion and base graduated, admitting . 
great range of positions and for registering same. Steel jaws 8 in. 

2 in. Will stand hard usage. CIRCULARS ON APPLICATION. 


PEDRICK & AYER, PHILADELPHIA, PA. 


MACHINERY, TOOLS and SUPPLIES. 


Ceesabate Outfits for 
MACHINISTS, BLACKSMITHS, MODEL MAKERS, JEWELERS, ETC, 
Lathes, Pianers, Shapers, Drill Presses, Emery Crinders, Milling Machines, Boits, Screws, 
Washers, Beiting, Packing, Waste, Twist Drilis, Taps, Reamers, 
Cold Rolled Shafting, Hangers, Files. 

















SznpD For IuLustRATED Price List oF METAL-WORKERS’ TOOLS, ALSO WOOD-WORKERS’. 


TALLMAN & McFADDEN, 1025 MARKET STREET, PHILADELPHIA. 


HOOPER’S 70% GRATE BAR. PORTER-HAMILTO 
| ENCINE. 


FOR HEAVY WORK AND LARCE POWERS. 
EXTRA HEAVY DESICN. 
Send for Catalogue. 


WILLIAM TOD & CO., 


YOUNCSTOWN. OHIO. 


REMOVED 


On or about June 1st 
HH. BICKEORD, 
will remove his business to 
LAKE VILLAGE, N. £., 


into new shops fitted up with new 
and latest improved tools, espe- 
‘| eiadly adapted for manufacturing 
Boring and Turning Mills which 

wy will be made an exclusive special- 
Manufacturers of Set, Cap ty, 4-5-6 and 8 ft. Swing. 


and Machine Screws, Studs, etc. 


Hawley's Adjustable "Ova me. 


Will take the place of 7 to 10 ordi- 
nary clamps, saving an hour’s time 
each day for each moulder Best 
Malleable Iron. 3 sizes, No.1, for 7% 
to 11 in. Flasks, $3perdoz. No.2,9to 14in., $5 per doz. No. 3, 134% to 24 in., $11 per doz. 


MOORE & BARNES MEBG. COMPANY, 


imams sec, oo : HRT 


AUTOMATIC 








Will not Warp. 
Will not burn off at the ends. 

Will give absolutely 704 air space, 
Will give uniform combustion of fuel. 
Send for Circular and Price List to 

ALEXANDER ‘TRALUD, 
EAST FERRY STREET IRON WORKS, 
NEWARK, N J. 


FOR 


SUBSTANTIAL, WELL MADE, 
LOW PRICED 


2D INCH DRILLS, 


With latest improvements, Lever 
or Wheel feed, address 


Sibley & Ware, 


SOUTH BEND - INDIANA, 
































TT 
minlans 








OSGOOD DREDGE 00., Arzany, N. Y. 


RALPH R. BesooD, Pres. JAMES H. BLESSING. Vice-Prea, 
JOHN K. HOWE, Secretary and Treasurer. 


MANUFACTURERS OF 


Dredges, Excavators, Ditching Machines, ‘Derricks, Eic. 





PREMIUM-AT: EVERY -E POSITION 
»— CATA LOGUES:*ON-APPLICATION — 


>) HEADERS. 
POINTER 


BOL SPIKE 
SHOT & COLD UPSETTERS: 
*S CARRIAGE:BOLT-MACIIINERY < 


HOT & col AUTOMATIC: NUT & WASHER-TAPPERS OF EVERY STYLE 


WIRE: ‘NAIL; MACHINES 


E ONLY SPECIALISTS 


FURNISHING: “COMPLETE: PLANTS 


THE.v 


| THEN ATIONAL:MACHINERY:Co 
TIFFIN, OH10,U.5. 











Combined | Steam Excavator and Derrick Car. 


AMERICAN MACHINIST 





Avavst 13, 1887 


BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


———-BUILDERS OF 


METAL-WORKING MACHINE TOOLS 


FOR 
Railroad Shops, Locomotive and Car Builders, Machine Shops, 
Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 
Bridge Works, Etc., Etc. 








The OpenSidelron Planers. $s 


Adapted for all classes of Machine Work, and especially for a large 
amount of the EXTRA WIDE and HEAVY WORK necessitating the 
Large and Costly Planers of the regular style. 

The QUALITY and QUANTITY of work performed on these Planers 
is GUARANTEED to be UNEXCELLED by that done on ehemavern tools 
of the very best makes. — 

Prices, phototypes and detailed infor- 
mation on application. 


DETRICK & HARVEY, J = * 


BALTIMORE, MD. 









FOUNDRY AND MACHINE DEPARTMENT 


HARRISBURG CAR MFG. Co. 
HARRISBURG, PA. 
= SILVER MEDAL 


= Highest Award oiBESma 


AT FRANKLIN INSTITUTE NOVELTY EXHIBI- 
TION, PHILADELPHIA. 

We are operating the finest and most 
successful Electric Light Stations in the 
world. A change of speed not exceeding 
one per cent. guaranteed, running light and 
loaded. Send for catalogue. 













RICHARDS’ PATENT 


COMBINATION PLANER AND SHAPER. 


Only the head travels, “the work remaining stationary. Several 
sizes, any length of bed. Combines advantages of both planer and 
shaper, with special advantages for many kinds of work. Durable 
and convenient. SATISFACTION GUARANTEED. THERE IS 
MONEY IN ITS USE. TRY IT. Send for Circular. 


E. A. WALKER, Manufacturer, 
785 Laurel St., Philadelphia, Pa. 








‘THE BEST 


INJ HC’TOR, 


For Feeding all Steam Boilers. 


RUE’S EJECTOR, 


Superior to all others for Raising and Forcing Water and 
other Liquids. 


RUE M°R’G. CO., PHILA,., 
CATALOGUES FREE. 


“LITTLE 
CIANT.” 





PA. 





16 Engine Lathes 


NEW DESIGNS—LATEST IMPROVEMENTS 
SIMPLICITY OF CONSTRUCTION —WORKMANSHIP 
OF THE BEST 
Send for Cuts and Prices. 


~ The Muller Machine Tool Go, "shtick S~ 
HERRICK & COWELL, 


Manufacturers 








American Twist Drill Company’s 


PATENT CHUCK JAWS. 





Three sizes. Price per set of 4 Jaws, $40 
$48, $56. Bolted to lathe face plates, Drill Presses, 
they “make best and cheapest chuck in 
the world. Address orders, Laconia, N. #. POWER AND FOOT 
HILL ‘LARKE & CO., Boston and St. Lou 
MANNING, MAXWELL & MOORE, N.Y. Cit PRESSES. 


TALLMAN & McFADDEN, Philadelphia, Pa. 
or WM. BINGHAM & CO., Cleveland, Ohio 


KORTING GAS 


Hand Lathes, 


Paper Box and Special 























Machinery. 
_ 37 Artisan St., 
New Haven, 
° Conn. 
12 sizes, ~ Send for Catalogue. 





1 to 60 H. P. 
WARLES MURRAY=¢ 
- S/ENGRAVER on WOOD\ 





| SS ANN’ST. + New Yorx: 
‘ Thousns. ds 
nuse = 
inneines «BARGAIN LIST, 
Se 2e4 TUD- | One Gray & Wood's Planer 22” wide 14’ long 


ning in New 


Yor City. Second Hand 


Plain Milling Machine 
Hand Planer 18'’x18''x24 


Roting Gas | 352 5 Fs": Scns Boflers 
* 20 * Coil “ “ 
Engine C0.,1a. my 2” on A ary E us gine 


6 * \ rtic al 
60 BarclaySt.. « 12 
N . + 49 *% ts * 
EW YORK. 2 “ “ New 
~ Center Crank * i 





Satisfao- 
tion guar- 
anteed. 


In * “ “ob “ 
‘ Portable Saw Mill with Saw, Belts and Fix 
tures complete. 


S. L. HOLT & CO. 





67 SUDBURY ST., Boston, Mass. 







































































Hand 


New 
nd Fix 


ass. 

















Avavust 13, 1887 





AMERICAN 
NEW | TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


1n Use, Over 1,000. 


25 to 1,000 IT. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
> anteed. Self-contained Automatic Cut-off Engines 
12 to 100 H_P. fordriving Dynamo Machines a@ spec ialty 
Illustrated Circulars, with various data as to practical 
Steam Engine construction and performance, free by 


mail. Address, BUCKEYE ENGINE €O., Salem, Ohio. 
SALES AGENTS: | SINPSDN MASAI, (Ga con ae 


KENSINCTONW ENCINE WORKS, LIMITED, PLARELPUIA, 
Sole Licensees and Manufacturers for Now Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia, 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 6O., 


y 338d and Walnut Sts. Branch Office, 1830 Washington St. 
PHILADELPHIA, CHICAGO. 


OVER 20,000 ENGINES IN USE. 


} ARANTEED To Conswine 25 to 75 ANY Other Gas Engine doing 
F ( Per Cent. Less Ganthan the same work. 


THE ALBANY STEAM TRAP (0s 


BUCKET AND GRAVITATING 
TR A PS 


|, Automatically drain the water of 
9 condensation from HEATING COILS 
and return it to the boilers whether 
the coils are above or below the water 
level in boiler, doing away with pumps 
and other mechanical devices for such 
purposes. 
— e also manufacture Blessing’s | 
= Patent Renewable-Seat Stop and Check 
Valves.—Send for Circular, 


ai ” Albany Steam Trap Co, “}24P7° 



























Gravitating. 


‘The Lane & Bodiley Co. 


Bucket. 










MANUFACTURERS OF 


Automatic Cut Of Engines, 


from heavy patterns and of unexcelled 
5 workmanship. 


COR LISS. 


Steet Borers, FEED WatTER HEATERS, 
SHAFTING, PULLEYS & GEARING. 
THE LANE & BODLEY CoO. 
East side John, cor.Water, 
Cincinnatl, O. 








Self-Contained. Sensitive Governor. 
Balanced Valve. High Speeds. 
Stationary Oilers. Best Economy. 


Gold Medal ¢ incinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. 6O., 


BUFFALO, N. Y. 














J. E. LONERGAN & CO. 


211 Race St., Phila. 


Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 





PORTABLE AND STATIONARY 


ENGINES and BOILERS 


Send for Catalogue and Prices. 


MACHINE TOOLS. 


NEW AND SECOND-HAND, ON HAND. 


Cups, Government 





Regulation Pop 
Safety Valves, for 
Locomotive, Sta- 


Marine 





tionary and 


Boilers, also the 














12 in. x6 ft. E ngine Lathe, new, Reliable Steam 
{3 in.x6 ft. Ames, “ Tr: 
14 in. x6 ft. Blaisdell, . rap. 
16 in. x6-8-10 & 12 ft. “* Bridgeport, new 
16 in.x6 Blaisdell, ” 
Is in. x® ft. Blaisde m “ 
IY in.x12 & 14 ft. Fond. se nearly new 
20 in. xlu ft. szathe and Morse, fair. 
20 in. x10 & 12 ft. Ames, new J A F A Y & C ORCI ATI, 
24 in. x1l0-14 & 20 ft. Ames, “ . © a OBI, U. 
25 in.x8-12 & 141 2 ft." Bridgeport, “ BUILDERS OF IMPROVED 
24 in. x16 ft. New Haven, good order, 
26 in.x16 ft. New Haven, good as new woopD- “WORKING MACHINERY 
2 in.xl4 ft. : and L, pattern, new. 
2 in. x16 ft. Ames, - t , 
0 in nae 1-2 ft. ee em .*: \4 Embraces nearly 400 Machines for 
of in, x80 ft. PI - nies. good as new. PLANING & MATCHING 
6 in. x42 In. aner, ridgeport, ew 
lt = ft ae Pratt & Whitney, good Pa 2 Surfac ing, Moulding, Tenoning, Mor 
» in'x4 ft, “ Pease, . petal tising, Boring, and Shaping, etc, 
22 ix & 6 -owell a 
ins be b tt. Sp Mid Variety and Universal 
4 in. x6 ft Hendey, 5 woo WOR 
24 in. x6 ft Wood and L ight, good, D KERS., 
26 in.x5 ft Biglow “ 
2 in.x7 ft Brettell, new. Band, Scroll and Circular Saws, Re- 
30 in.x?7 ft New Have on, fair. sawing "Machines, Spoke and Whee! 
3) in xe ft Hewes & Phillips, new Machine o4,4 Shafting, Pulleys, ete 
£0 in. x10 ft Hendey, “ All of the highest standard of excel- 
a in. x12 ft. Niles Tool Works, Ad, _ lence, 
Bi. Reaper Provelian Heat. W.H.DOANK,Pres, —D,1. 1108, $0’ 
13 in. Stroke, 9 ft. Bed, Trav, Head Shaper, Sarr, Al. 
24 in. Shaper, Bridgeport, new. 
24 in. . Wolcott 
16 18-20-23-25-28-34 in. Drills. 30 in. Radial Drill, 
13 in, Stroke Slotter H.& P new. 
16 in, Miles, Phila., Al 
Center Bolt Cutter, new. 
Sin. C utting Off Machine Star 
Fitchburg Car Axle Lathe 


M rrill Drops, 400 and #00 Ibs., 

S-ment 2260 lb, Steam Hammer. 

M lling Machines, Screw Machines, Slate Sensitive Drills. 

Gong Drills, and full line of all kinds of Machine Tools. 
end for list and specify what is wanted, 


good order. 


Superior Design & Workmanship, Extra Heavy (1500 lbs.) 
DOWN, ANGULAR AND CROSS-FEED, 
TO PLANE 12x16x15. 














MACHINIST 


MANUFACTURERS OF 
\MPROVED 


STEAM ENGINES 
*Uu varie - 
Sizes Varying From 


Horizontal or Vertical, 
Direct Acting or Beam, 
Condensing, Non-Condensing 
or Compound. 

Send for Cirenlar. 
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STEARNS MFG. COMPANY, 


BRIB, PA. 
Engines from 15 to 400 Horse Power. 


Boilers of Stecl and Iron supplied to the trade 
or the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY. 


Works at ERIE, PA. 





Having enlarged our Foundry and otherwise 
added to our facilities, we are prepared to execute 
orders for castings weighing from a few pounds to 
forty tons. Our Boring and Turning Mill is one of 
the largest in the United States, by which we can 
bore and turn a wheeel or cylinder up to 30 feet in 
diameter, and we can plane 80 feet long by almost 
any width. With our wnsurpassed means for 
handling heavy work, and shipping by boat or 
rail, we are enabled to 


to customers. 

We make a specialty of machinery for making 
Sugar, and furnish everything necessary to fully 
equip Sugar Refineries or Plantations. Satisfaction 
guaranteed, and patronage solicited. 


§. 5. HEPWORTH & CO., 





E. P. BULLARD, THE R, A. BELDEN 00., DANBURY, CT. 


72 Warren Street and 62 College Place, New York. 











“Glenwood Station,” Yonkers, N. Y. 





JOHN McLAREN, 


HOBOKEN, N. J. 


BUILDER OF 


CORLISS ENGINES. 


ATR COMPRESSORS 
AND BOILERS. 


Hill, Clarke & Co, 
MACHINERY ON HAND, 


13 in. swing, 6 ft. bed, 

14 in. swing, 6 ft. bed, 

5 in. swing, & tt. bed, Lathe & Morse 
in. swing, & ft. bed, . Blaisdell, 

7 in, swing, S ft. & loft. bed, Lathe & Morse 





Engine Lathe, Lathe & Morse. 


Blaisdel| 


Ix in. swing, ¥ tt. bed, Flather. 
1X in, swing, 10 ft. bed, Flather 
Ivin, swing, 7 ft. & loft. bed Lathe & Morse 
20 in, swing, lo ft. bed, Flather 
Zl in. swing, 14 ft. bed, Lathe & Morse 
24 in. swing, 12 ft. bed, Fifield. 


24 in, swing, 14 ft. bed, Blaisdell 


% in. swing, 20 ft. bed, Lathe & Morse. 
26 in. swing, 21 ft bed, Flather 

27 in. swing, 16 ft. bed, % athe & Morse 
30) in, swing, '6 ft. bed, a Fitield. 

a 


3 in. swing, 18 ft. bed, 


Putnam, 
52 in. swing, lo ft, bed 


ve (ileason 
Planer, 


16 in. x16 in. xs ft Lathe & Morse, 
17 in,x17 in.x4 ft, Hendey. 

20 in. x20 in.x4 ft, Lathe & Morse 
22 in. x22 in.xd ft. Hendey 

26 in.x26 in x6 ft Flather 

26 in.x 26 in x4 ft Flather 

27 in.x27 in.x7 ft. Whitcomb, 

36 in. x36 in. xl ft Hy Whitcomb 

15 in. stroke Shaper Hendey 

24 in stroke a Hendey 

20 in, stroke “ Eberhardt 

6 ft. Arm Radial Drill, U. R. D, Co 

11-2 in. National Bolt Cutter 


11-2 in. Acme Bolt Cutter 
Steam Hammer, cylinder 7 1-2 x 17 
of 4 in. diameter 


86 OLIVER ST., BOSTON. 


will forge an average 








iG AMERICAN 


Practical Treatise on Gearing, 


PUBLISHED BY 


BROWN & SHARPE MFG. CO. 


PROVIDENCE, R. I. 


ee PREFACE. 


“This Book is made for men in practical life; for those who would like to know how to 
construct gear wheels, but whose duties do not afford them sufficient leisure for acquiring a 
technical knowledge of the subject.” 





The above Work, just issued, containing 120 pages, 
will be sent by Mail, POSTPAID, on receipt of $2.10 





SPECIAL puttey MACHINERY, 


36, 50 & 6O in. Swing. 











NILES TOOL WORKS, Hamilton, 0. Chicago, March 19th, 1883. 

Gentlemen ;—We have been using continuously for the past two years “the FIFTY-INCH 
PULLEY MACHINES purchased of you, and they have not cost us a cent in the way of re 
pairs. We have turned out as high as 19 pulleys ranging trom 20 to 28 inches in di- 
ameter and from 6 to 8 inches face in 10 hours. Have turned 8 pulleys 418 x 8 
inches in 10 hours, 

The manufacture of pulleys comprises quite a large part of our business, and we looked over the 
field considerably before purchasing of you, and this, with two years’ ex erience, enables us to say 
we think them THE BEST PULLEY MACHINES in the market. 


Very truly yours, W. McCRECOR & co 











OF ALL TYPES. 


THE YALE & TOWNE MFC. CO. 
STAMFORD, CONN. 


CHICAGO, PHILADELPHTA, BOSTON. 


Shapers, Engine Lathes and Drills. 


LODGE, DAVIS & CO., 
CINCINNATI, OHIO. 
20 inch L pright Drills. 26 inch Back Geared 


and 
#0 inch and 38 inch Power Feed Drills. 


NHW YORK, 










SHAPERS, 
6”, 8”. 107. 20”, 26” 32” Stroke. 





WRITE FOR PRICES, IT WILL PAY YOU. 


E GOULD & EBERHARDT 


NEWARK, N. J. 
Eberhardt’s Patent 


AUTOMATIC 
GEAR CUTTER. 


in. Win. 36in. Sin. 
60in. sin. Sizes. 





EK. Ee. GARVIN & Co. 
No, 139, 141, 148 CENTRE STREET, NEW YORK. 
MANUFACTURERS OF 
MACHINISTS TOOLS.— 
MILLERS, 
LATHES, 
DRILLS, 


lTAPPING MACHINES, 
GEAR CUTTING 
MILLING, 


A ‘Experts pronounced it 
the pest.” 



















Avaver 13, 1887 


MACHINIST 
THE PRATT & WHITNEY CO. 


== Hartiord, Connecticut. 
Manu FACTURE STANDARD SIZE 


Crlindrica! and Caliner Gauges, 


And End Measure Test Pieces. 








Reamers, Chucking and Shell 
Reamers, Arbors and Steel Mandrels, Corundum Wheels, Cush- 
man’s Patent Combination Lathe Chuck. 


THE BILLINCS & SPENCER CO., 


DSi ARTFORD, CONN., Ws Ss, A ° 
MANUFACTURERS OF 




















Drop a seul These tools 
Forged yeaa a i _ are furnish- 
From ed, either 
Tool black or niec- 
Steel. kel-plated. 





THE iMPROVED COMBINATION PLIER. 


This tool is provided with two wire cutters on each side of fulcrum, and a groove running length- 
wise for wire. The tool is capable of a wide range of adjustment; turning the handle and sliding from 
one hole to the other changes capacity from 3-16 inch to 1 inch round or square. 


DROP FORGINGS OF EVERY DESCRIPTION. 
Warner & Twrasey, air Machine hh @ 
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GEO. W. FIFIELD, 





noone Edition of Hand-Book on 


NEW B00 1@ Teeth of Gears, much enlarged 


J. M. ALLEN, Preswenr. 
pe d improved. Now contains three 


Odontographs, a Bevel Gear Chart, the Normal Theory, Ete , 7 r Tt a 
Ete. Price one dollar, post-paid, Go. B, GRANT, 66 Beverly W. B. FRANK LIN, Vicke-PresipEnr. 
Street, Boston, Agents Wanted. 


KEY SEATING MACHINES 


AND 


20 in. Drills a specialty. 

Our 20 in. Drill is a heavy sub- 
stantial tool, made for service, has 
steel shafts and spindle. Gears and 
vacks cut from the solid and have 
all modern improvements, are made 
by special machinery, and sold very 
ow. 

Our Key Seating Machine 
will save enough in 60 days’ use to pay 
first cost; no shop can afford to do 
without one, We have now ready for 
prompt shipment, both Key Seat Ma- 
chines and 20 in. Drills. Send for 
f= Photo. and Catalogue. . 


W, FP, DAVIS, North Bloomfleld, N. Y. 


STEEL CASTINGS, 


PUNCHING PRESSES, DIES, 


i And other Tools for the Manufacture of all kinds of 


Mf SHEET METAL GOODS, “°° crc“°* DROP HAMMERS. 
tr| STILES & PARKER PRESS CO. 


MIDDLETOWN, CONN. 
Branch Office and Factory 203, 206, and 207 CENTRE STREET, NEW YORE. 


J.M.CARPENTER ‘Ro a 
PAWTUCKET. 61 eT TED 


J. B. Preror, SEoRETARY. 








For Prices and 
Photographs, Write 


THE 
F lathes, 20 In F G. A. GRAY 
Planers, * ix C0. 
SYCAMORE AND WEBSTER STREETS, CINCINNATI, OHIO. 


PRATT & LETCHWORTH, 


PROPRIETORS 


Buffalo Steel Foundry, 
BUFFALO, N. Y. 























Manufacturer 


APS & DIE 























